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NOVEL HUMAN PROTEINS, POLYNUCLEOTIDES ENCODING 
THEM AND METHODS OF USING THE SAME 

FIELD OF THE INVENTION 

The invention relates to polynucleotides and the polypeptides encoded by such 
5 polynucleotides, as well as vectors, host cells, antibodies and recombinant methods for 
producing the polypeptides and polynucleotides, as well as methods for using the same. 

BACKGROUND OF THE INVENTION 

The present invention is based in part on nucleic acids encoding proteins that are new 
members of the following protein families: alpha-2-macroglobulin, secreted proteins related to 
10 angiogenesis, leucine rich-like, cathepsin-L precursor-like, fatty acid-binding protein-like 

neurolysin precursor-like, gamma-aminobutyric acid (GABA) transporter-like, integrin alpha- 
7 precursor-like, TMS-2, UNC5 receptor-like, hepatocyte growth factor-like and 26S protease 
regulatory subunit-like. More particularly, the invention relates to nucleic acids encoding 
novel polypeptides, as well as vectors, host cells, antibodies, and recombinant methods for 
1 5 producing these nucleic acids and polypeptides. 

The alpha-2-macroglobulin (A2M) fatty acid family of proteins are large glycoproteins 
found in the plasma of vertebrates, in the hemolymph of some invertebrates and in reptilian 
and avian egg white. A2M-like proteins are able to inhibit all four classes of proteins by a 
“trapping” mechanism. The A2M-like proteins have a peptide stretch, called the “bait region”, 
20 which contains specific cleavage sites for different proteinases. When a proteinase cleaves the 
bait region, a conformational change is induced in the protein, thus trapping the proteinase. 

The entrapped enzyme remains active against low molecular weight substrates, whilst its 
activity toward larger substrates is greatly reduced, due to steric hindrance. Following 
cleavage in the bait region, a thiol ester bond, formed between the side chains of a cysteine 
25 and a glutamine, is cleaved and mediates the covalent binding of the A2M-like protein to the 
proteinase. A2M is also found in association with senile plaques in Alzheimer’s disease. 

A2M has been implicated biochemically in binding and degradation of amyloid beta protein 
which accumulates in senile plaques. 

The leucine rich-like proteins generally comprise leucine-rich repeats (LRRs), 

30 relatively short motifs (22-28 residues in length) found in a variety of cytoplasmic, membrane 
and extracellular proteins. Although theses proteins are associated with widely different 
functions, a common property involves protein-protein interaction. Although little is known 

1 
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about the 3-D structure of LRRs, it is believed that they can form amphipathic structures with 
hydrophilic surfaces capable of acting with membranes. In vitro studies of a synthetic LRR 
from Drosophila Toll protein have indicated that the peptides formm gels by adopting beta- 
sheet structures that form extended filaments. These results are consistent with the idea that 
5 LRRs mediate protein-protein interactions and cellular adhesion. Other functions of LRR- 
containing proteins include, for example, binding to enzymes and vascular repair. The 3-D 
structure of ribonuclease inhibitor, a protein containing 15 LRRs, hasd been determined, 
revealing LRRs to be a new class of alpha/beta fold. LRRs form elongated non globular 
structures and are often flanked by cysteine-rich domains. 

1 0 Cathepsins are lysosomal proteases that are distributed in many normal tissues and are 

primarily responsible for intracellular catabolism and turnover. Cathepsin has also been 
suggested to have roles in the terminal differentiation Increased levels of cathepsins in tumors 
together with their ability to degrade extracellular matrix proteins has led to the hypothesis 
that they are involved in the process of invasion and metastasis. Cathepsin-L is a lysosomal 
1 5 cysteine proteinase belonging to the papain family. This proteinase is different from other 

members of the mammalian papain family cysteine proteinase in the following ways: (i) the 
cathepsin-L gene is activated by a variety of growth factors and activated oncogenes, (ii) 
procathepsin-L, a precursor form of cathepsin L is secreted from various cells, (iii) the mRNA 
level of cathepsin-L is related to the in vivo metastatic protential of the transformed cells. 

20 Thus, the regulation of the cathepsin-L gene and the extracellular functions of secreted 
procathepsin-L are tightly coupled. Cathepsin-L is induced in tumors by malignant 
transformation, growth factors, and tumor promoters suggesting they play an important role in 
tumor invasion and metastasis; additionally, cathepsin-L may be involved in bone resorption 
implicating possible roles in bone diseases such as osteoporosis, or bone cancers 
25 Fatty acid metabolism in mammalian cells depends on a flux of fatty acids, between 

the plasma membrane and mitochondria or peroxisomes for beta-oxidation, and between other 
cellular organelles for lipid synthesis. The fatty acid-binding protein family consists of small, 
cystolic proteins believed to be involved in the uptake, transport, and solubilization of their 
hydrophobic ligands. Members of the fatty acid-binding family have highly conserved 
30 sequences and tertiary structure. Fatty acid-binding proteins (FABP) were first isolated in the 
intestine (FABP2) and later found in the liver (FABP1), striated muscle (FABP3), adipocytes 
(FABP4) and epithelial tissues (E-FABP). 

A number of neuropeptidases share two unusual properties: they are strict 
oligopeptidases — that is they hydrolyze only short peptides — and they cleave at a limited set 
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of sites that are nonetheless diverse in sequence. One neuropeptidase that exemplifies these 
properties is neurolysin (EC 3.4.24.16) , a zinc metalloendopeptidase that functions as a 
monomer of molecular mass 78 kDa (Checler, F. et al., Methods Enzymol. 248 (1995) 593- 
614; Barrett, A.J. et al.. Methods Enzymol. 248 (1995). In vitro, neurolysin cleaves a number 
5 of bioactive peptides at sequences that vary widely, and its longest known substrate is only 17 

residues in length. The enzyme belongs to the M3 family of metallopeptidases (Rawlings, 

N.D. et al., Methods Enzymol. 248 (1995) 183-228) along with eight other known peptidases 
that share extensive sequence homology, including the closely related (60% sequence identity) 
thimet oligopeptidase (EC3.4.24.15). Enzymes in the M3 family share with several other 
1 0 metallopeptidase families a common active site sequence motif, His-Glu-Xaa-Xaa-His 

(HEXXH), that forms part of the binding site for the metal cofactor (Matthews, B.W. et al., J. 
Biol. Chem. 249 (1 974) 8030-8044). The two histidines of the motif coordinate the zinc ion, 
and the glutamate orients and polarizes a water molecule that is believed to act as the attacking 
nucleophile. Neurolysin is widely distributed in mammalian tissues (Checler, F. et al., 

15 Methods Enzymol. 248 (1995) 593-614) and is found in different subcellular locations that 

vary with cell type. Much of the enzyme is cytosolic, but it also can be secreted or associated 
with the plasma membrane (Vincent, B. et al., J. Neurosci. 16 (1996) 5049-5059), and some of 
the enzyme is made with a mitochondrial targeting sequence by initiation at an alternative 
1 transcription start site (Kato, A. et al., J. Biol. Chem. 272 (1997) 15313-15322). Although 
20 neurolysin cleaves a number of neuropeptides in vitro, its most established (Vincent, B. et al., 
Brit. J. Pharmacol. 1 15 (1995) 1053-1063; Barelli, H. et al., Brit. J. Pharmacol. 1 12 (1994) 
127-132; Chabry, J. et al., J. Neurosci. 10 (1990) 3916-3921) role in vivo (along with thimet 
oligopeptidase) is in metabolism of neurotensin, a 13 -residue neuropeptide. It hydrolyzes this 
peptide between residues 10 and 11, creating shorter fragments that are believed to be inactive. 
25 Neurotensin (pGlu-Leu-Tyr-Gln-Asn-Lys-Pro-Arg-Arg- Pro Tyr-Ile-Leu) is found in a variety 

of peripheral and central tissues where it is involved in a number of effects, including 
modulation of central dopaminergic and cholinergic circuits, thermoregulation, intestinal 
motility, and blood pressure regulation (Goedert, M., Trends Neurosci. 7 (1984) 3-5). 
Neurotensin is also one of the most potent antinocioceptive substances known (Clineschmidt, 
30 B.V. et al., Eur. J. Pharmacol. 46 (1977) 395-396), and an inhibitor of neurolysin has been 
shown to produce neurotensin-induced analgesia in mice (Vincent, B. et al., Br. J. Pharmacol. 
121 (1997)705-710). 

Proteins belonging to the famma-aminobutyric acid (GABA) transporter family of 
proteins play an important role in signal transduction of different cell type such as neuronal 
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and muscle cells. This protein is the human ortholog of YGAT (vesicular GABA transporter) 

from Rattus norvegicus and unc-47 from C. elegans which are involved in packaging GABA 
in synaptic vesicles. This protein has a domain similar to the amino acid permease domain 
found in integral membrane proteins that regulate transport of amino acids. GABA is the 
5 product of a biochemical decarboxylation reaction of glutamic acid by the vitamin pyridoxal. 
GABA serves as a inhibitory neurotransmitter to block the transmission of an impulse from 
one cell to another in the central nervous system. Medically, GABA has been used to treat 
both epilepsy and hypertension where it is thought to induce tranquihty in individuals who 
have a high activity of manic behavior and acute agitation. 

1 0 The integrins are a family of heterodimeric membrane glycoproteins that mediate a 

wide spectrum of cell-cell and cell-matrix interactions. Their capacity to participate in cellular 
adhesive processes underlies a wide range of functions. The integrins have preeminent roles in 
cell migration and morphologic development, differentiation, and metastasis. To a large 
extent, the diversity and specificity of functions mediated by integrins rest in the structural 
1 5 diversity of the 1 6 different alpha and 8 beta chains that have been identified and in their 

ligand-binding and signal transduction capacity. One structural difference in the alpha chains 
appears to divide them into 2 subgroups. The I-integrin alpha chains have an insertion of about 
180 amino acids in the extracellular region, and the non-I-integrins do not. The functional 
significance of the I-domain is not known. Alternate splicing increases the structural diversity 
20 in the cytoplasmic domains of several integrin alpha and beta chains, and this presumably 

further expands their functional repertoire. Expression of the alpha-7 integrin gene (ITGA7) is 
developmentally regulated during the formation of skeletal muscle. Increased levels of 
expression and production of isoforms containing different cytoplasmic and extracellular 
domains accompany myogenesis. 

25 A family of genes encoding membrane proteins with a unique structure has been 

identified in DNA and cDNA clones of various eukaryotes ranging from yeast to human. The 
nucleotide sequences of three novel cDNAs from Drosophila melanogaster and mouse were 
determined. The amino acid sequences of the two mouse proteins have human homologs. The 
gene (TMS-1) encoding the yeast member of this family was disrupted, and the resulting 
30 mutant showed no significant phenotype under several stress conditions. The expression of 
the mouse genes TMS-1 and TMS-2 was examined by in situ hybridization of sections from 
brain, liver, kidney, heart and testis of an adult mouse as well as in a 1 -day-old whole mouse. 
While the expression of TMS-2 was found to be restricted to the central nervous system, 
TMS-1 was also expressed in kidney and testis. The expression of TMS-1 and TMS-2 in the 
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brain overlapped and was localized to areas associated with glutamatergic excitatory neurons, 
such as the hippocampus and cerebral cortex. High-magnification analysis indicated that both 
mRNAs are expressed in neurons. Semiquantitative analysis of mRNA expression was 
performed in various parts of the brain. The conservation, unique structure and localization in 
5 the mammalian brain of this novel protein family suggest an important biological role. 

The vertebrate UNC5 genes, like their Caenorhabditis elegans counterpart, define a 
family of putative netrin receptors. The netrins comprise a small phylogenetically conserved 
family of guidance cues important for guiding particular axonal growth cones to their targets. 
Migration of neurons from proliferative zones to their functional sites is fundamental to the 
1 0 normal development of the central nervous system. Mice homozygous for the spontaneous 

rostral cerebellar malformation mutation (rcm(s)) or a newly identified transgenic insertion 
allele (rcm(tg)) exhibit cerebellar and midbrain defects, apparently as a result of abnormal 
neuronal migration. Laminar structure abnormalities in lateral regions of the rostral cerebellar 
cortex have been described in homozygous rcm(s) mice. It has been demonstrated that the 
1 5 cerebellum of both rcm(s) and rcm(tg) homozygotes is smaller and has fewer folia than in the 

wild-type, ectopic cerebellar cells are present in midbrain regions by three days after birth, and 
there are abnormalities in postnatal cerebellar neuronal migration. The rcm complementary 
DNA which encodes a transmembrane receptor of the immunoglobulin superfamily has been 
cloned. The sequence of the rcm protein (Rcm) is highly similar to that of UNC-5, a 
20 Caenorhabditis elegans protein that is essential for dorsal guidance of pioneer axons and for 

the movement of cells away from the netrin ligand, which is encoded by the unc-6 gene. As 
Rcm is a member of a newly described family of vertebrate homologues of UNC-5 which are 
netrin-binding proteins, our results indicate that UNC-5-like proteins may have a conserved 
function in mediating netrin-guided migration (PMID: 9126743, UI: 97271898). 

25 Hepatocyte Growth Factor (HGF), also known as Scatter Factor, is a polypeptide that 

shows structural homology with enzymes of the blood coagulation cascade. It is a biologically 
inactive single chain precursor that is then cleaved by specific serine proteases to a fully active 
alphabeta heterodimer. All the biological responses induced by HGF/SF are elicited by 
binding to its receptor, a transmembrane tyrosine kinase encoded by the MET proto-oncogene. 
30 The signaling cascade triggered by HGF begins with the autophosphorylation of the receptor 
and is mediated by concomitant activation of different cytoplasmic effectors that bind to the 
same multifunctional docking site. During development, HGF function is essential: knock-out 
mice for both ligand and receptor show an embryonic lethal phenotype. HGF/SF displays a 
unique feature in inducing "branching morphogenesis", a complex program of proliferation 
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and motogenesis in a number of different cell types. Moreover, HGF is involved in the 
invasive behaviour of several tumor cells both in vivo and in vitro. The role of HGF as 
putative therapeutical agent in pathologies characterized by massive cell loss or deregulated 
cell proliferation is under investigation (PMID: 10641789, UI: 20104755). Additionally, there 
5 is increasing evidence that indicates that HGF acts as a multifunctional cytokine on different 
cell types (PMID: 10760078, UI: 20223576) 

The 26S proteasome is the major non-lysosomal protease in eukaryotic cells. This 
multimeric enzyme is the integral component of the ubiquitin-mediated substrate degradation 
pathway. It consists of two subcomplexes, the 20S proteasome, which forms the proteolytic 
1 0 core, and the 1 9S regulator (or PA700), which confers ATP dependency and ubiquitinated 

substrate specificity on the enzyme. Recent biochemical and genetic studies have revealed 
many of the interactions between the 17 regulatory subunits, yielding an approximation of the 
19S complex topology. Inspection of interactions of regulatory subunits with non-subunit 
proteins reveals patterns that suggest these interactions play a role in 26S proteasome 
15 regulation and localization (PMID: 10664589). 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX, 
or NOVI, NOV2, NOV3, NOV4, NOV5, NOV6, NOV7, NOV8, NOV9, NOV10, NOVI 1 
20 and NOV12 nucleic acids and polypeptides. These nucleic acids and polypeptides, as well as 
derivatives, homologs, analogs and fragments thereof, will hereinafter be collectively 
designated as “NOVX” nucleic acid or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule 
encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the 
25 nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 
33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63. In some embodiments, the 
NOVX nucleic acid molecule will hybridize under stringent conditions to a nucleic acid 
sequence complementary to a nucleic acid molecule that includes a protein-coding sequence of 
a NOVX nucleic acid sequence. The invention also includes an isolated nucleic acid that 
30 encodes a NOVX polypeptide, or a fragment, homolog, analog or derivative thereof. For 
example, the nucleic acid can encode a polypeptide at least 80% identical to a polypeptide 
comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64. The nucleic 
acid can be, for example, a genomic DNA fragment or a cDNA molecule that includes the 
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nucleic acid sequence of any of SEQ ID NOS: 1, 3; 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of a NOVX nucleic acid (e.g., SEQ ID NOS : 1 , 3, 5, 
5 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 

59, 61 and 63) or a complement of said oligonucleotide. Also included in the invention are 
substantially purified NOVX polypeptides (SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64). In certain 
embodiments, the NOVX polypeptides include an amino acid sequence that is substantially 
10 identical to the amino acid sequence of a human NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to NOVX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically- 
15 acceptable carrier. The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, 
or an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in 
one or more containers, a therapeutically- or prophylactically-effective amount of this 
pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
20 culturing a cell that includes a NOVX nucleic acid, under conditions allowing for expression 
of the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then 
be recovered. 

In another aspect, the invention includes a method of detecting the presence of a 
NOVX polypeptide in a sample. In the method, a sample is contacted with a compound that 
25 selectively binds to the polypeptide under conditions allowing for formation of a complex 
between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 
their expression of a NOVX. 

30 Also included in the invention is a method of detecting the presence of a NOVX 

nucleic acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic 
acid molecule in the sample. 
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In a further aspect, the invention provides a method for modulating the activity of a 

NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
compound that binds to the NOVX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic 
5 acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of 
a medicament for treating or preventing disorders or syndromes including, e.g., Cancer, 
Leukodystrophies, Breast cancer, Ovarian cancer, Prostate cancer. Uterine cancer, Hodgkin 
1 0 disease, Adenocarcinoma, Adrenoleukodystrophy, Cystitis, incontinence. Von Hippel-Lindau 

(VHL) syndrome, hypercalceimia. Endometriosis, Hirschsprung's disease, Crohn's Disease, 
Appendicitis, Cirrhosis, Liver failure, Wolfram Syndrome, Smith-Lemli-Opitz syndrome. 
Retinitis pigmentosa, Leigh syndrome; Congenital Adrenal Hyperplasia, Xerostomia; tooth 
decay and other dental problems; Inflammatory bowel disease, Diverticular disease, fertility, 

1 5 Infertility, cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic 
stenosis , atrial septal defect (ASD), atrioventricular (AtV) canal defect, ductus arteriosus, 
pulmonary stenosis , subaortic stenosis, ventricular septal defect (VSD), valve diseases, 
tuberous sclerosis, scleroderma. Hemophilia, Hypercoagulation, Idiopathic thrombocytopenic 
purpura, obesity, Diabetes Insipidus and Mellitus with Optic Atrophy and Deafness, 

20 Pancreatitis, Metabolic Dysregulation, transplantation recovery, Autoimmune disease. 

Systemic lupus erythematosus, asthma, arthritis, psoriasis, Emphysema, Scleroderma, allergy, 
ARDS, Immunodeficiencies, Graft vesus host, Alzheimer's disease. Stroke, Parkinson's 
disease, Huntington's disease, Cerebral palsy. Epilepsy, Multiple sclerosis,Ataxia- 
telangiectasia, Behavioral disorders, Addiction, Anxiety, Pain, Neurodegeneration, Muscular 
25 dystrophy, Lesch-Nyhan syndrome, Myasthenia gravis, schizophrenia, and other dopamine- 
dysfunctional states, levodopa-induced dyskinesias, alcoholism, pileptic seizures and other 
neurological disorders, mental depression, Cerebellar ataxia, pure; Episodic ataxia, type 2; 
Hemiplegic migraine, Spinocerebellar ataxia-6, Tuberous sclerosis. Renal artery stenosis. 
Interstitial nephritis, Glomerulonephritis, Polycystic kidney disease, Renal tubular acidosis, 

30 IgA nephropathy, and/or other pathologies and disorders of the like. 

The therapeutic can be, e.g . , a NOVX nucleic acid, a NOVX polypeptide, or a NOVX- 
specific antibody, or biologically-active derivatives or fragments thereof. 

For example, the compositions of the present invention will have efficacy for treatment 
of patients suffering from the diseases and disorders disclosed above and/or other pathologies 
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and disorders of the like. The polypeptides can be used as immunogens to produce antibodies 
specific for the invention, and as vaccines. They can also be used to screen for potential 
agonist and antagonist compounds. For example, a cDNA encoding NOVX may be useful in 
gene therapy, and NOVX may be useful when administered to a subject in need thereof. By 
5 way of non-limiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g., the diseases and disorders disclosed above and/or other pathologies 
10 and disorders of the like. The method includes contacting a test compound with a NOVX 

polypeptide and determining if the test compound binds to said NOVX polypeptide. Binding 
of the test compound to the NOVX polypeptide indicates the test compound is a modulator of 
activity, or of latency or predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
15 activity, or of latency or predisposition to disorders or syndromes including, e.g . , the diseases 
and disorders disclosed above and/or other pathologies and disorders of the like by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by. a 
NOVX nucleic acid. Expression or activity of NOVX polypeptide is then measured in the test 
20 animal, as is expression or activity of the protein in a control animal which recombinantly- 

expresses NOVX polypeptide and is not at increased risk for the disorder or syndrome. Next, 
the expression of NOVX polypeptide in both the test animal and the control animal is 
compared. A change in the activity of NOVX polypeptide in the test animal relative to the 
control animal indicates the test compound is a modulator of latency of the disorder or 
25 syndrome. 

In yet another aspect, the invention includes a method for determining the presence of 
or predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e.g . , a human subject). The method includes measuring the 
amount of the NOVX polypeptide in a test sample from the subject and comparing the amount 
30 of the polypeptide in the test sample to the amount of the NOVX polypeptide present in a 

control sample. An alteration in the level of the NOVX polypeptide in the test sample as 
compared to the control sample indicates the presence of or predisposition to a disease in the 
subject. Preferably, the predisposition includes, e.g., the diseases and disorders disclosed 
above and/or other pathologies and disorders of the like. Also, the expression levels of the new 
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polypeptides of the invention can be used in a method to screen for various cancers as well as 

to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject 
5 a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject ( [e.g ., a 
human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 
preferred embodiments, the disorder, includes, e.g., the diseases and disorders disclosed above 
and/or other pathologies and disorders of the like. 

In yet another aspect, the invention can be used in a method to identity the cellular 
1 0 receptors and downstream effectors of the invention by any one of a number of techniques 

commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

NOVX nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOVX substances for use in therapeutic or 
1 5 diagnostic methods. These NOVX antibodies may be generated according to methods known 

in the art, using prediction from hydrophobicity charts, as described in the “Anti-NOVX 
Antibodies” section below. The disclosed NOVX proteins have multiple hydrophilic regions, 
each of which can be used as an immunogen. These NOVX proteins can be used in assay 
systems for functional analysis of various human disorders, which will help in understanding 
20 of pathology of the disease and development of new drug targets for various disorders. 

The NOVX nucleic acids and proteins identified here may be useful in potential 
therapeutic applications implicated in (but not limited to) various pathologies and disorders as 
indicated below. The potential therapeutic applications for this invention include, but are not 
limited to: protein therapeutic, small molecule drug target, antibody target (therapeutic, 

25 diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene 

therapy (gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of 
all tissues and cell types composing (but not limited to) those defined here. 

Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
30 belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
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present specification, including definitions, will control. In addition, the materials, methods, 

and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 

5 DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their encoded polypeptides. 
The sequences are collectively referred to herein as "NOVX nucleic acids" or "NOVX 
polynucleotides" and the corresponding encoded polypeptides are referred to as "NOVX 
10 polypeptides" or "NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to 
any of the novel sequences disclosed herein. Table A provides a summary of the NOVX 
nucleic acids and their encoded polypeptides. 

TABLE A. Sequences and Corresponding SEQ ID Numbers 


NOVX 

Assignment 

Internal Identification 

SEQ ID 
NO 

(nucleic 

acid) 

SEQ ID NO 
(polypeptide) 

Homology 

1 

SC 78316254 A 

1 

2 

ALPHA-2-MACROGLOBULIN 

2 

, . AC005799_A 

3 

4 

Secreted Proteins Related to 
Angiogenesis 

3 

SC124141642 A 

5 

6 

Leucine Rich-like 

4 

GMba39917 AJ 

7 

8 

Cathepsin-L Precursor-like 

5^ 

GMba38118_A 

9 

10 

Fatty Acid-Binding Protein-like 

6a 

SC133790496 A 

11 

12 

Neurolysin Precursor-like 

6b 

13375342 

13 

14 

Neurolysin Precursor-like 

6c 

C99.456 

15 

16 

Neurolysin Precursor-like 

6d 

C99.457 

17 

18 

Neurolysin Precursor-like 

6e 

C99.458 

19 

20 

Neurolysin Precursor-like 

6f 

13375341 

21 

22 

Neurolysin Precursor-like 

6g 

C99.459 

23 

24 

Neurolysin Precursor-like 

6h 

C99.460 

25 

26 

Neurolysin Precursor-like 

6i 

c99.752 

27 

28 

Neurolysin Precursor-like 

7a 

bal22ol 

29 

30 

gamma-aminobutyric acid (GABA) 
transporter-like 

gamma-aminobutyric acid (GABA) 
transporter-like 

7b 

13374575 

31 

32 

7c 

13374576 

33 

34 

gamma-aminobutyric acid (GABA) 
transporter-like 

7d 

13374577 

35 

36 

ganuna-aminobutyric acid (GABA) 
transporter-like 

7e 

13374578 

37 

38 

gamma-aminobutyric acid (GABA) 
transporter-like 

gamma-aminobutyric acid (GABA) 
transporter-like 

If 

13374579 

39 

40 

8a 

AC073487 dal 

41 

42 

Integrin Alpha 7 Precusor-like 

8b 

CG53926-02 

43 

44 

Integrin Alpha 7 Precusor-like 

9a 

124141642 EXT dal 

45 

46 

TMS-2 

9b 

13375406 

47 

48 

TMS-2 
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9c 

13375405 

49 

50 

TMS-2 

9d 

13375404 

51 

52 

TMS-2 

9e 

13375403 

53 

54 

TMS-2 

10 

SC121209524 A 

55 

56 

UNC5 Receptor-like 

11a 

GMba446gl3_A 

mm 

58 

HEPATOCYTE GROWTH 
FACTOR-like 

lib 

cg34a.348 

mm 

60 

HEPATOCYTE GROWTH 
FACTOR-like 

11c 

cg34a.349 

61 

62 

HEPATOCYTE GROWTH 
FACTOR-like 

12 

GMAC023940 A 

63 

64 

26S protease regulatory subunit-like 


NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
5 domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

NOVI is homologous to a Alpha-2-Macroglobin-like family of proteins. Thus, the 
NOVI nucleic acids, polypeptides, antibodies and related compounds according to the 
10 invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
Alzheimer’s disease, inflammation, asthma, allergy and psoriasis, emphysema, pulmonary 
disease, immune disorders, neurological disorders, and/or other pathologies/disorders. 

NOV2 is homologous to the secreted protein related to angiogenesis family of proteins. 
Thus NOV2 nucleic acids, polypeptides, antibodies and related compounds according to the 
15 invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
abnormal angiogenesis, such as cancer and more specifically, aggressive, metastatic cancer, 
including tumors of the lungs, kidneys, brain, liver and breasts and/or other 
pathologies/disorders. 

NOV3 is homologous to a family of Leucine rich-like proteins. Thus, the NOV3 
20 nucleic acids and polypeptides, antibodies and related compounds according to the invention 
will be useful in therapeutic and diagnostic applications implicated in, for example: Lymphatic 
Diseases, Skin and Connective Tissue Diseases, Diabetes and Kidney Disease, Cancers, 
tumors, and Brain Disorders, disorders that can be addressed by controlling and directing cell 
migration, Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalceimia, Parkinson's 
25 disease, Huntington's disease. Cerebral palsy, Epilepsy,Lesch-Nyhan syndrome. Multiple 

sclerosis. Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, Anxiety, 
Pain, Neuroprotection, Inflammatory bowel disease, Diverticular disease, Crohn's Disease 
and/or other pathologies/disorders. 
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NOV4 is homologous to the Cathepsin-L precursor -like family of proteins. Thus, 
NOV4 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example: 
growth of soft tissue sarcomas; malignant transformation, tumor invasion and metastasis, bone 
5 diseases such as osteoporosis, or bone cancers, Cardiomyopathy, Atherosclerosis, 
Hypertension, Congenital heart defects, Aortic stenosis. Atrial septal defect (ASD), 
Atrioventricular (A-V) canal defect. Ductus arteriosus, Pulmonary stenosis, Subaortic stenosis, 
Ventricular septal defect (VSD), valve diseases, Tuberous sclerosis, Scleroderma, 
Transplantation, Adrenoleukodystrophy, Congenital Adrenal Hyperplasia, Diabetes, Von 
10 Hippel-Lindau (VHL) syndrome, Pancreatitis, Endometriosis, Fertility, Inflammatory bowel 
disease, Diverticular disease, Hirschsprung’s disease, Crohn's Disease, Hemophilia, 
hypercoagulation. Idiopathic thrombocytopenic purpura, immunodeficiencies, Osteoporosis, 
Hypercalceimia, Arthritis, Ankylosing spondylitis. Scoliosis, Endocrine dysfunctions. 
Diabetes, Growth and reproductive disorders, Psoriasis, Actinic keratosis. Acne, Hair growth, 
15 allopecia, pigmentation disorders, endocrine disorders and/or other pathologies/disorders. 

NOV5 is homologous to the fatty acid-hinding protein family. Thus NOV5 nucleic 
acids, polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example: psoriasis, basal 
and squamous cell carcinomas, obesity, diabetis, and/or other pathologies and disorders 
20 involving fatty acid transport of skin, oral mucosa as well as other organs. Cardiomyopathy, 

Atherosclerosis, Hypertension, Congenital heart defects. Aortic stenosis , Atrial septal defect 
(ASD), Atrioventricular (A-V) canal defect. Ductus arteriosus, Pulmonary stenosis, Subaortic 
stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous sclerosis, Scleroderma, 
Transplantation, Adrenoleukodystrophy, Congenital Adrenal Hyperplasia, Diabetes, Von 
25 Hippel-Lindau (VHL) syndrome, Pancreatitis, Endometriosis, Fertility, Inflammatory bowel 
disease, Diverticular disease, Hirschsprung's disease, Crohn's Disease, Hemophilia, 
hypercoagulation, Idiopathic thrombocytopenic purpura, immunodeficiencies. Osteoporosis, 
Hypercalceimia, Arthritis, Ankylosing spondylitis, Scoliosis, Endocrine dysfunctions. 
Diabetes, Growth and reproductive disorders, Psoriasis, Actinic keratosis, Acne, Hair growth, 
30 allopecia, pigmentation disorders, endocrine disorders and/or other pathologies/disorders. 

NOV6 is homologous to the Neurolysin -like family of proteins. Thus NOV6 nucleic 
acids, polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example: behavioral 
neurodegenerative and neuropsychiatric disorders such as schizophrenia, anxiety disorders. 
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bipolar disorders, depression, eating disorders, personality disorders, or sleeping disorders. 

Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects. Aortic stenosis , 
Atrial septal defect (ASD), Atrioventricular (A-V) canal defect. Ductus arteriosus, Pulmonary 
stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous 
5 sclerosis, Scleroderma, Transplantation, Adrenoleukodystrophy, Congenital Adrenal 

Hyperplasia, Diabetes, Von Hippel-Lindau (VHL) syndrome, Pancreatitis, Endometriosis, 
Fertility, Inflamm atory bowel disease. Diverticular disease, Hirschsprung's disease, Crohn's 
Disease, Hemophilia, hypercoagulation. Idiopathic thrombocytopenic purpura, 
immunodeficiencies, Osteoporosis, Hypercalceimia, Arthritis, Ankylosing spondylitis, 

10 Scoliosis, Endocrine dysfunctions, Diabetes, Growth and reproductive disorders, Psoriasis, 
Actinic keratosis. Acne, Hair growth, allopecia, pigmentation disorders, endocrine disorders 
and/or other pathologies/disorders. 

NOV7 is homologous to members of the PV-l-like family of proteins. Thus, the 
NOV7 nucleic acids, polypeptides, antibodies and related compounds according to the 
1 5 invention will be useful in therapeutic and diagnostic applications implicated in, for example; 

cancer, trauma, regeneration (in vitro and, in vivo), viral/bacterial/parasitic infections, fertility, 
neurological disorders and/or other pathologies/disorders. ■ 

NOV8 is homologous to the Ihtegrin alpha 7 precursor-like family of proteins. Thus, 
NOV8 nucleic acids and polypeptides, antibodies and related compounds according to the 
20 invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
Eosinophilic myeloproliferative disorder, Pseudohypoaldosteronism, type EC, 
Pseudohypoaldosteronism typel. Spastic paraplegia- 10, Hemolytic anemia due to 
triosephosphate isomerase deficiency, Immunodeficiency with hyper-IgM, type 2, Clr/Cls 
deficiency, combined, Cls deficiency, isolated, Leukemia, acute lymphoblastic. Periodic 
25 fever, familial, Hypertension, Episodic ataxia/myokymia syndrome, Immunodeficiency with 
hyper-IgM, type 2, Muscular dystrophy, Lesch-Nyhan syndrome, Myasthenia gravis and other 
muscular and cellular adhesion disorders and/or other pathologies/disorders. 

NOV9 is homologous to members of the TMS-2-like family of proteins. Thus, the 
NOV9 nucleic acids, polypeptides, antibodies and related compounds according to the 
30 invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, 
hypercalceimia, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch- 
Nyhan syndrome, Multiple sclerosis. Ataxia-telangiectasia, Leukodystrophies, Behavioral 
disorders. Addiction, Anxiety, Pain, Neuroprotection, Endocrine dysfunctions, Diabetes, 
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obesity, Growth and Reproductive disorders. Multiple sclerosis. Leukodystrophies, Pain, 
Neuroprotection, transporter disorders and/or other pathologies/disorders. 

NOV 10 is homologous to members of the UNC5 receptor-like family of proteins. 

Thus, the NOVIO nucleic acids, polypeptides, antibodies and related compounds according to 
5 the invention will be useful in therapeutic and diagnostic applications implicated in, for 
example; inflammatory and infectious diseases such as AIDS, cancer therapy, Neurologic 
diseases, Brain and/or autoimmune disorders like encephalomyelitis, neurodegenerative 
disorders, Alzheimer’s Disease, Parkinson’s Disorder, immune disorders, and hematopoietic 
disorders, endocrine diseases, muscle disorders, inflammation and wound repair, bacterial, 

10 fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain, 
cancer (including but not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer; 
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension, 
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and 
Treatment of Albright Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction, 

1 5 ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological 
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe 
mental retardation and dyskinesias, such as Huntington’s disease or Gilles de la Tourette 
syndrome and/or other pathologies/disorders. 

NOVI 1 is homologous to members of the hepatocyte growth factor-like family of 
20 proteins. Thus, the NOVI 1 nucleic acids, polypeptides, antibodies and related compounds 

according to the invention will be useful in therapeutic and diagnostic applications implicated 
in, for example; various diseases involving blood coagulation, and hepatocellualr carcinoma; 
cancers including but not limited to lung, breast and ovarian cancer; tumor suppression, 
senescence, growth regulation, modulation of apotosis, reproductive control and associated 
25 disorders of reproduction, endometrial hyperplasia and adenocarcinoma, psychotic and 

neurological disorders, Alzheimers disease, endocrine disorders, inflammatory disorders, 
gastro-intestinal disorders and disorders of the respiratory system; hematopoiesis, 
immunotherapy, immunodeficiency diseases, all inflammatory diseases; cancer therapy; 
autoimmune diseases; obesity, modulation of myofibroblast development; applications to 
30 modulation of wound healing; potential applications to control of angiogenesis muscle 
disorders, neurologic diseases and/or other pathologies/disorders. 

NOVI 2 is homologous to members of the 26S proteease regulatory subunit-like family 
of proteins. Thus, the NOVI 2 nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated 
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in, for example; eye/lens disorders including but not limited to, cataract and Aphakia, 
Alzheimer's disease, neurodegenerative disorders, inflammation and modulation of the 
immune response, viral pathogenesis, aging-related disorders, neurologic disorders, cancer 
and/or other pathologies/disorders. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, 
hematopoiesis, wound healing and angiogenesis. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the 
invention are disclosed herein. 


NOVI 

A disclosed NOVI nucleic acid of 4488 nucleotides (also referred to as 
SC_78316254_A) encoding a novel alpha-2-macroglobulin precursor-like protein is shown in 
Table 1A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 1-3 and ending with a TGA codon at nucleotides 4477-4479. A putative 
untranslated region downstream from the termination codon is underlined in Table 1 A. The 
start and stop codons are in bold letters. 


Table 1A. NOVI Nucleotide Sequence (SEQ ED NO:l). 

atgtgggctcagctccttctaggaatgttggccctatcaccagccattgcagaagaacttccaaactacctggtgacatta" 

CCAGCCCGGCTAAATTTCCCCTCCGTTCAGAAGGTTTGTTTGGACCTGAGCCCTGGGTACAGTGATGTTAAATTCACGGTT 

ACTCTGGAGACCAAGGACAAGACCCAGAAGTTGCTAGAATACTCTGGACTGAAGAAGAGGCACTTACATTGTATCTCCTTT 

CTTGTACCACCTCCTGCTGGTGGCACAGAAGAAGTGGCCACAATCCGGGTGTCGGGAGTTGGAAATAACATCAGCTTTGAG 

GAGAAGAAAAAGGTTCTAATTCAGAGGCAGGGGAACGGCACCTTTGTACAGACTGACAAACCTCTCTACACCCCAGGGCAG 

CAAGTGTATTTCCGCATTGTCACCATGGATAGCAACTTCGTTCCAGTGAATGACAAGTACTCCATGGTGGAACTACAGGAT 

CCAAATAGCAACAGGATTGCACAGTGGCTGGAAGTGGTACCTGAGCAAGGCATTGTAGACCTGTCCTTCCAACTGGCACCA 

GAGGCAATGCTGGGCACCTACACTGTGGCAGTGGCTGAGGGCAAGACCTTTGGTACTTTCAGTGTGGAGGAATATGTGCTT 

TCTCCATTTCTCCTTTTACTCTCTTCAGTGCTGCCGAAGTTTAAGGTGGAAGTGGTGGAACCCAAGGAGTTATCAACGGTG 

CAGGAATCTTTCTTAGTAAAAATTTGTTGTAGGTACACCTATGGAAAGCCCATGCTAGGGGCAGTGCAGGTATCTGTGTGT 

CAGAAGGCAAATACTTACTGGTATCGAGAGGTGGAACGGGAACAGCTTCCTGACAAATGCAGGAACCTCTCTGGACAGACT 

GACAAAACAGGATGTTTCTCAGCACCTGTGGACATGGCCACCTTTGACCTCATTGGATATGCGTACAGCCATCAAATCAAT 

ATTGTGGCTACTGTTGTGGAGGAAGGGACAGGTGTGGAGGCCAATGCCACTCAGAATATCTACATTTCTCCACAAATGGGA 

TCAATGACCTTTGAAGACACCAGCAATTTTTACCATCCAAATTTCCCCTTCAGTGGGAAGATGCTGCTCAAGTTTCCGCAA 

GGCGGTGTGCTCCCTTGCAAGAACCATCTAGTGTTTCTGGTGATTTATGGCACAAATGGAACCTTCAACCAGACCCTGGTT 

ACTGATAACAATGGCCTAGCTCCCTTTACCTTGGAGACATCCGGTTGGAATGGGACAGACGTTTCTCTGGAGGGAAAGTTT 

CAAATGGAAGACTTAGTATATAATCCGGAACAAGTGCCACGTTACTACCAAAATGCCTACCTGCACCTGCGACCCTTCTAC 

AGCACAACCCGCAGCTTCCTTGGCATCCACCGGGTAAACGGCCCCTTGAAATGTGGCCAGCCCCAGGAAGTGCTGGTGGAT 

TATTACATCGACCCGGCCGATGCAAGCCCTGACCAAGAGATCAGCTTCTCCTACTATTTAATAGGGAAAGGAAGTTTGGTG 

ATGGAGGGGCAGAAACACCTGAACTCTAAGAAGAAAGGACTGAAAGCCTCCTTCTCTCTCTCACTGACCTTCACTTCGAGA 

CTGGCCCCTGATCCTTCCCTGGTGATCTATGCCATTTTTCCCAGTGGAGGTGTTGTAGCTGACAAAATTCAGTTCTCAGTC 

GAGATGTGCTTTGACAATCAGCAGCTTCCAGGAGCAGAAGTGGAGCTGCAGCTGCAGGCAGCTCCCGGATCCCTGTGTGCG 

CTCCGGGCGGTGGATGAGAGTGTCTTACTGCTTAGGCCAGACAGAGAGCTGAGCAACCGCTCTGTCTATGGGATGTTTCCA 

TTCTGGTATGGTCACTACCCCTATCAAGTGGCTGAGTATGATCAGTGTCCAGTGTCTGGCCCATGGGACTTTCCTCAGCCC 

ctcattgacccaatgccccaagggcattcgagccagcgttccattatctggaggccctcgttctctgaaggcacggacctt 

TTCAGCTTTTTCCGGGACGTGGGCCTGAAAATACTGTCCAATGCCAAAATCAAGAAGCCAGTAGATTGCAGTCACAGATCT 

ccagaatacagcactgctatgggtggcggtggtcatccagaggcttttgagtcatcaactcctttacatcaagcagaggat 

tctcaggtccgccagtacttcccagagacctggctctgggatctgtttcctattggtaactcggggaaggaggcggtccac 

gtcacagttcctgacgccatcaccgagtggaaggcgatgagtttctgcacttcccagtcaagaggcttcgggctttcaccc 

actgttggactaactgctttcaagccgttctttgttgacctgactctcccttactcagtagtccgtggggaatcctttcgt 

cttactgccaccatcttcaattacctaaaggattgcatcagggttcagactgacctggctaaatcgcatgagtaccagcta 

gaatcatgggcagattctcagacctccagttgtctctgtgctgatgacgcaaaaacccaccactggaacatcacagctgtc 
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AAATTGGGTCACATTAACTTTACTATTAGTACAAAGATTCTGGACAGCAATGAACCATGTGGGGGCCAGAAGGGGTTTGTT 
CCCCAAAAGGGCCGAAGTGACACGCTCATCAAGCCAGTTCTCGTCAAACCTGAGGGAGTCCTGGTGGAGAAGACACACAGC 
TCATTGCTGTGCCCAAAAGGAGGAAAGGTGGCATCTGAATCTGTCTCCCTGGAGCTCCCAGTGGACATTGTTCCTGACTCG 
ACCAAGGCTTATGTTACGGTTCTGGGAGACATTATGGGCACAGCCCTGCAGAACCTGGATGGTCTGGTGCAGATGCCCAGT 
GGCTGTGGCGAGCAGAACATGGTCTTGTTTGCTCCCATCATCTATGTCTTGCAGTACCTGGAGAAGGCAGGGCTGCTGACG 
GAGGAGATCAGGTCTCGGGCAGTGGGTTTCCTGGAAATAGGGTACCAGAAGGAGCTGATGTACAAACACAGCAATGGCTCA 
TACAGTGCCTTTGGGGAGCGAGATGGAAATGGAAACACATGGCTGACAGCGTTTGTCACAAAATGCTTTGGCCAAGCTCAG 
AAATTCATCTTCATTGATCCCAAGAACATCCAGGATG CTCTCAAGTGGATGGCAGGAAACCAG CTCCCCAGTGGCTGCTAT 
GCCAACGTGGGAAATCTCCTTCACACAGCTATGAAGGGTGGTGTTGATGATGAGGTCTCCTTGACTGCGTATGTCACAGCT 
GCATTGCTGGAGATGGGAAAGGATGTAGATGACCCAATGGTGAGTCAGGGTCTACGGTGTCTCAAGAATTCGGCCACCTCC 
ACGACCAACCTCTACACACAGGCCCTGTTGGCTTACATTTTCTCCCTGGCTGGGGAAATGGACATCAGAAACATTCTCCTT 
AAACAGTTAGATCAACAGGCTATCATCTCAGGAGAATCCATTTACTGGAGCCAGAAACCTACTCCATCATCGAACGCCAGC 
CCTTGGTCTGAGCCTGCGGCTGTAGATGTGGAACTCACAGCATATGCATTGTTGGCCCAGCTTACCAAGCCCAGCCTGACT 
CAAAAGGAGATAGCGAAGGCCACTAGCATAGTGGCTTGGTTGGCCAAGCAACACAATGCArATGGGGGCTTCTCTTCTACT 
CAGGATACTGTAGTTGCTCTCCAAGCTCTTGCCAAATATGCCACTACCGCCTACATGCCATCTGAGGAGATCAACCTGGTT 
GTAAAATCCACTGAGAATTTCCAGCGCACATTCAACATACAGTCAGTTAACAGATTGGTATTTCAGCAGGATACCCTGCCC 
AATGTCCCTGGAATGTACACGTTGGAGGCCTCAGGCCAGGGCTGTGTCTATGTGCAGACX3GTGTTGAGATACAATATTCTC 
CCTCCCACAAATATGAAGACCTTTAGTCTTAGTGTGGAAATAGGAAAAGCTAGATGTGAGCAACCGACTTCACCTCGATCC 
TTGACTCTCACTATTCACACCAGTTATGTGGGGAGCCGTAGCTCTTCCAATATGGCTATTGTGGAAGTGAAGATGCTATCT 
GGGTTCAGTCCCATGGAGGGCACCAATCAGTTACTTCTCCAGCAACCCCTGGTGAAGAAGGTTGAATTTGGAACTGACACA 
CTT AACATTT ACTTGG ATGAG CT CATTAAGAAC ACT CAGACTT ACACCTT CACCAT CAGC CAAAGTGTG CTGGT CAC CAAC 
TTGAAACCAGCAACCATCAAGGTCTATGACTACTACCTACCAGGTTCTTTTAAATTATCTCAGTACACAATTGTGTGGTCC 
ATGAACAATGACAGCATAGTGGACTCTGTGGCACGGCACCCAGAACCACCCCCTTTCAAGACAGAAGCATTTATTCCTTCA 
CTTGCTGGGAGTGTTAACAACTGATAGCTACCA 


In a search of public sequence databases, the NOVI nucleic acid sequence has 840 of 
1324 bases (63 %) identical to a Rattus norgegicus alpha-2-macroglobulin precursor mRNA 
(GENBANK-DD: Rat A2M) (E = 1.3e’ 119 ). Public nucleotide databases include all GenBank 
5 databases and the GeneSeq patent database. 

In all BLAST alignments herein, the “E-value” or “Expect” value is a numeric 
indication of the probability that the aligned sequences could have achieved their similarity to 
the BLAST query sequence by chance alone, within the database that was searched. For 
example, the probability that the subject (“Sbjct”) retrieved from the NOVI BLAST analysis, 

1 0 e.g . , Rattus norgegicus aIpha-2-macrogIobulin precursor mRNA, matched the Query NOV 1 
sequence purely by chance is 1 .3e“ 119 . The Expect value (E) is a parameter that describes the 
number of hits one can "expect” to see just by chance when searching a database of a 
particular size. It decreases exponentially with the Score (S) that is assigned to a match 
between two sequences. Essentially, the E value describes the random background noise that 
1 5 exists for matches between sequences. 

The Expect value is used as a convenient way to create a significance threshold for 
reporting results. The default value used for blasting is typically set to 0.0001. In BLAST 2.0, 
the Expect value is also used instead of the P value (probability) to report the significance of 
matches. For example, an E value of one assigned to a hit can be interpreted as meaning that 
20 in a database of the current size one might expect to see one match with a similar score simply 
by chance. An E value of zero means that one would not expect to see any matches with a 
similar score simply by chance. See, e.g., 

http://www.ncbi.nhn.nih.gov/Education/BLASTinfo/. Occasionally, a string of X’s or N’s 
will result from a BLAST search. This is a result of automatic filtering of the query for low- 
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complexity sequence that is performed to prevent artifactual hits. The filter substitutes any 
low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g., 
"NNNNNNNN") or the letter "X" in protein sequences (e.g., "XXX"). Low-complexity 
regions can result in high scores that reflect compositional bias rather than significant position- 
5 by-position alignment. Wootton and Federhen. M ethods Enzvmol 266:554-571. 1996 . 

The disclosed NOVI polypeptide (SEQ ID NO:2) encoded by SEQ ID NO:l has 1492 
amino acid residues and is presented in Table IB using the one-letter amino acid code. Signal 
P, Psort and/or Hydropathy results predict that NOVI has a signal peptide and is likely to be 
localized outside the cell with a certainty of 0.3703. The most likely cleavage site for a NOVI 
10 peptide is between amino acids 17 and 18, at: AIA-EE. 


Table IB. Encoded NOVI protein sequence (SEQ ID NO:2). 

MWAQLLLGMLALSPAIAEELPNYLVTLPARLNFPSVQKVCLDLSPGYSDVKFTVTLETKDKTQKLLEYSGLK 
KRHLHCISFLVPPPAGGTEEVATIRVSGVGNNISFEEKKKVLIQRQGNGTFVQTDKPLYTPGQQVYFRIVTM 
DSNFVPVNDKYSMVELQDPNSNRIAQWLEWPEQGIVDLSFQIiAPEAMLGTYTVAVAEGKTFGTFSVEEYVL 
SPFLLLLSSVLPKFKVEWEPKELSTVQESFLVKICCRYTYGKPMLGAVQVSVCQKANTYWYREVEREQLPD 
KCRNLSGQTDKTGCFSAPVDMATFDLIGYAYSHQINIVATWEEGTGVEANATQNIYISPQMGSMTFEDTSN 
FYHPNFPFSGKMLLKFPQGGVLPCKNHLVFLVIYGTNGTFNQTLVTDNNGLAPFTLETSGWNGTDVSLEGKF 
QMEDLVYNPEQVPRYYQNAYLHLRPFYSTTRSFLGIHRLNGPLKCGQPQEVLVDYYIDPADASPDQEISFSY 
YLIGKGSLVMEGQKHLNSKKKGLKASFSIiSLTFTSRLAPDPSLVIYAIFPSGGWADKIQFSVEMCFDNQQL 
PGAEVELQLQAAPGSLCALRAVDESVLLIiRPDRELSNRSVYGMFPFWYGHYPYQVAEYDQCPVSGPWDFPQP 
LIDPMPQGHSSQRSIIWRPSFSEGTDLFSFFRDVGLKILSNAKIKKPVDCSHRSPEYSTAMGGGGHPEAFES 
STPLHQAEDSQVRQYFPETWLWDLFPIGNSGKEAVHVTVPDAITEWKAMSFCTSQSRGFGLSPTVGLTAFKP 
FFVDLTLPYSWRGESFRLTATIFNYliKDCIRVQTDLAKSHEYQLESWADSQTSSCLCADDAKTHHWNITAV 
KLGHINFTISTKILDSNEPCGGQKGFVPQKGRSDTLIKPVLVKPEGVLVEKTHSSLLCPKGGKVASESVSLE 
LPVDIVPDSTKAYVTVLGDIMGTALQNLDGLVQMPSGCGEQNMVLFAPIIYVLQYLEKAGLLTEEXRSRAVG 
FLEIGYQKELMYKHSNGSYSAFGERDGNGNTWLTAFVTKCFGQAQKFIFIDPKNIQDALKVmAGNQLPSGCY 
ANVGNIiLHTAMKGGVDDEVSLTAYVTAALLEMGKDVDDPMVSQGLRCXiKNSATSTTNLYTQAIiljAYIFSIjAG 
EMDIRNILLKQLDQQAIISGESIYWSQKPTPSSNASPWSEPAAVDVELTAYALLAQLTKPSLTQKEIAKATS 
IVAWLAKQHNAYGGFSSTQDTWALQALAKYATTAYMPSEEINLWKSTENFQRTFNIQSVNRLVFQQDTLP 
NVPGMYTLEASGQGCVYVQTVLRYNII)PPTNMKTFSLSVEIGKARCEQPTSPRSLTLTIHTSYVGSRSSSNM 
AIVEVKMLSGFSPMEGTNQLLLQQPLVKKVEFGTDTLNIYLDELIKNTQTYTFTISQSVLVTNLKPATIKVY 
DYYLPGSFKLSQYTIVWSMHNDSIVDSVARHPEPPPFKTEAFIPSIiPGSVNN 


The NOVI amino acid sequence has 595 of 1450 amino acid residues (41 %) identical 
to, and 873 of 1450 residues (60 %) positve with, the Homo sapiens 1474 amino acid residue 
1 5 alpha-2-macroglobulin precursor protein (ptnr: SPTREMBL-ACC:P0 1 023) (E = 2.0e' 279 ). 

The disclosed NOVI polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table 1C. 


Table 1C. BLAST results for NOVI 

Gene Index/ 
Identifier 

Protein/ Organism 

Length 

(aa) 

Identity 

(%) 

Positives 

(%) 

Expect 


alpha 2 
macroglobul in 
precursor [Homo 
sapiens] 


593/1486 

(39%) 

870/1486 

(57%) 

0.0 

006925.4| 
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qi 1 4557225 1 ref |NP 0 

alpha 2 
macroglobulin 
precursor [Homo 
sapiens] 

1474 

591/1486 

(39%) 

869/1486 

(57%) 

0.0 

00005. 1| 

gi | 224053 |prf| | 1009 
174A 

macroglobulin 
alpha2 [Homo 
sapiens] 

1450 

585/1471 

(39%) 

861/1471 

(57%) 

0.0 


alpha- 2- 
macroglobulin 
[Rattus 
norvegicus] 

1472 

578/1483 

(38%) 

867/1483 

(57%) 

0.0 

36620. 1| 

qi| 2144118 |pir| | JC5 
143 

alpha - 

macroglobulin 
precursor [Cavia 
porcellus] 

1476 

570/1495 

(38%) 

858/1495 

(57%) 

0 


The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table ID. In the ClustalW alignment of the NOVI protein, as 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
5 regions of conserved sequence (i.e. , regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structure or 
function. 


Table ID. ClustalW Analysis of NOVI 

1) Novel NOVI (SEQ ID NO:2) 

2) gil 147657 10 IreflXP 006925.41 alpha 2 macroglobulin precursor [Homo sapiens] (SEQ ID NO:65) 

3) gil4557225lreflNP 000005.11 alpha 2 macroglobulin precursor [Homo sapiens] (SEQ ID NO:66) 

4) gil224053lprf|ll009174A macroglobulin alpha2 [Homo sapiens] (SEQ ID NO:67) 

5) gi!6978425)reflNP 036620.11 alpha-2 -macroglobulin [Rattus norvegicus] (SEQ ID NO: 68) 

6) gil2144118lpirllJC5143 alpha-macroglobulin precursor [Cavia porcellus] (SEQ ID NO:69) 


NOVI 


gi 

gi 

gi 

gi 

gi 


14765710 I 
4557225 | 
224053 | 
6978425 1 
2144118 



40 


arSJhfp! 


jps*sw 

S GKPQ YMVLVP S LLi 


^ASgSGKPQYMVLVPSLLHjgT 
SSSGKPQYIWLVP S LLE® T 

--- s 233 KP S3 Y1 ' IV S VPSLLH E T 

D AS0SGKP Q YMV LVP S L LHgffiT 



200 


NOVI 

gi 
gi 
gi 
gi 
gi 


14765710 | 
4557225 | 
224053 | 
6978425] 
2144118] 


NOVI 

gi 1 14765710] 
gi j 4557225 ] 
gi j 224053 | 
gi | 6978425 | 
gi | 2144118 | 



JEEVtlFLTVQVKGPTgEFj^RyTVgVKj 

?ee^ifltvqvkgptBefSrStv$vk! 
“eevmfltvqvkgptwefj 


250 
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NOVI 

gi | 14765710 | 
gi (4557225 | 
gi j 224053 | 
gi j 6978425 | 
gij 2144118| 


NOVI 


gi 

gi 

gi 

gi 

gi 


14765710 [ 
4557225] 
224053 ] 
6978425) 
2144118 


NOVI 

gi [14765710 | 
gi j 4557225 | 
gi | 224053 ) 
gi | 6978425 
gij 2144118 


NOVI 

gi 

14765710 | 

gi 

4557225 j 

gi 

2240531 

gi 

6978425 


gi 

2144118 



NOVI 


gi 

gi 

gi 

gi 

gi 


14765710) 

4557225) 

224053] 

6978425) 

2144118 


NOVI 

gi 
gi 
gi 
gi 
gi 


14765710) 
4557225 | 
224053 | 
6978425] 
2144118) 


NOVI 

gi 
gi 
gi 
gi 
gi 


14765710] 
4557225) 
224053] 
6978425| 
2144118 j 


NOVI 


gi 

gi 

gi 


14765710] 

4557225] 

224053) 




510 


520 


530 


540 


550 
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gi | 6978425 | 
gi j 2144118 j 


NOVI 

gi | 14765710 | 
gi 1 4557225 | 
gi | 224053 | 
gi | 6978425 | 
gi 1 2144118 j 


NOVI 


gi 

gi 

gi 

gi 

gi 


14765710 | 
4557225 | 
224053 | 
6978425] 
2144118 



1000 


1050 


NOVI 


gi 

gi 

gi 

gi 

gi 


14765710) 
4557225] 
224053 | 
6978425 | 
2144118 


1060 


1070 


1080 


1090 


1100 



NOVI 


gi 

gi 

gi 

gi 

gi 


14765710] 
4557225] 
224053 | 
6978425 | 
2144118] 


1110 


1120 


1130 


1140 


1150 



NOVI 

gi 
gi 
gi 
gi 
gi 


14765710] 
4557225] 
224053 | 
6978425 | 
2144118 


1160 


1170 


1180 


1190 


1200 



NOVI 

gi | 14765710 | 
gi j 4557225 | 
gi j 224053 | 
gi j 6978425 
gi 1 2144118 



NOVI 

gi) 14765710] 
gi | 4557225 | 
gi j 224053 | 
gi | 6978425 | 
gi j 2144118] 


1260 1270 1280 1290 1300 
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NOVI 

gi 
gi 
gi 
gi 
gi 


14765710 | 
4557225 | 
224053 | 
6978425 | 
2144118| 



NOVI 

gi | 14765710 | 
gi | 4557225 | 
gi j 224053 | 
gi j 6978425 | 
gi j 2144118 j 


1360 1370 1380 1390 1400 



NOVI 


gi 

gi 

gi 

gi 

gi 


14765710 j 

4557225) 

224053] 

6978425] 

2144118] 


1410 1420 1430 1440 1450 



1460 1470 1480 1490 1500 



1510 . 1520 1530 1540 


NOVI 

gi 
gi 
gi 
gi 
gi 


14765710] 

4557225] 

224053] 

6978425] 

2144118] 



!••••! 


IIVDSVAHHPEPPPFKTEAFIPSLPGSVNN 


The presence of identifiable domains in NOVI , as well as all other NOVX proteins, 
was dete rmin ed by searches using software algori thms such as PROSITE, DOMAIN, Blocks, 

5 Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for NOVI, as disclosed in Tables IE and IF, were collected from the 
Conserved Domain Database (CDD) with Reverse Position Specific BLAST analyses. This 
BLAST analysis software samples domains found in the Smart and Pfam collections. For 
10 Tables IE, IF and all successive DOMAIN sequence alignments, fully conserved single 

residues are indicated by black shading or by the sign (|) and “strong” semi-conserved residues 
are indicated by grey shading or by the sign (+). The “strong” group of conserved amino acid 
residues may be any one of the following groups of amino acids: STA, NEQK, NHQK, 
NDEQ, QHRK, MILV, MILF, HY, FYW. 
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Tables IE and IF lists the domain description from DOMAIN analysis results against 
NOVI. This indicates that the NOVI sequence has properties similar to those of other 
proteins known to contain these domains. 


Table IE. Domain Analysis of NOVI 

gnl | Pfam lpfam00207 , A2M, Alpha- 2 -macroglobulin family. This family 
includes the C- terminal region of the alpha- 2 -macroglobulin family. 
(SEQ ID NO: 70) 

Length = 751 residues, 98.5% aligned 
Score = 563 bits (1451), Expect = 2e-161 


NOVI 

728 

Pfam00207 

4 

NOVI 

788 

Pfam00207 

64 

NOVI 

847 

Pfara00207 

116 

NOVI 

907 

Pfam00207 

176 

NOVI 

963 

Pfam00207 

236 

NOVI 

1014 

Pfam00207 

296 

NOVI 

1073 

Pfara00207 

354 

NOVI 

1129 

Pfam00207 

414 

NOVI 

1181 

Pfam00207 

474 

NOVI 

1241 

Pfam00207 

532 

NOVI 

1298 

Pfam00207 

592 

NOVI 

1357 

Pf ara00207 

652 

NOVI 

1415 

Pfam00207 

712 


ED S QVRQYFPETWLWDLFP I GNSGKEAVHVTVPDAITEWKAMSFCTSQS RG FGLS PTVGL 

+1 +1 1111+111++ + I 1++I+II+II 1+ ++ I ++I ++ I I 

DDITIRSYFPESWLWEVEEVDRSPVLTVNITLPDSITTWEILAVSLSNTKGLCVADPVEL 
TAFKPFFVDLTLP Y SWRGE S PRLTATI FNYL - KDCIRVQTDLAKSHEY QLES WADS QTS 

I 1+ II++I lllllllll I I ++I1I 1+1 III I 

TVFQDFFLELRLPYSWRGEQVELRAVLYNYLPSQDIKV - - -WQLEVEPLCQAG 

SCLCADD AKTHHWNI TAVKLGHI NFT I STKI LDSNE PCGGQKGFVPQKGRSDTLI KPVLV 

II ++ I ++| + II 11+ I ++I + I 

FCS LATQRTRS SQSVRPKSLS S VS FP WWPIASGLSLVEWASVP E FFVKDAWKTLKV 
KPEGVLVEKTHSSIiliCP KGGKVASESVSLELPVDIVPD-STKAYVTVLGDIMGTALQ 

+ni i+i mi i ii + i i in +i ++i n + i+i 

EPEGARKEETVSSLLLPPEHLGGGLEVSEVPALKLPDDVPDTEAEAVI SVQGDPVAQAI Q 
N LDGLVQMPSGCGEQNMVLFAPI I YVLQYLEKAGLLTE EIRSRAVGFLEIG 

I 1+ I+++.IHIIIIII+ II +111 II++ + + + +1+ + I 

NTLSGEGLNNLLRLPSGCGEQNMIYMAPTVYVLHYIiDETWQWEKPGTKKKQKAIDLINKG 

YQKELMYKHSNGSYSAFGERDGNGNTWLTAFVTKCFGQAQKFIFIDPKNIQDALKW-MAG 

II++I 1+ ++I I I+I I M +IIIIII! I I 11+ ++III ++I 1+1 I + 

YQRQLNYRKADGS YAAFLHRA- - S STWLTAFVLKVF SQARNYVFI DEEHI CGAVKWL I LN 
NQLPSGCYANVGNLLHTAMKGGVDD E V S LTAYVTAALIjEMGKD VDD PMVSQGLRCL 

i i + i ++i inn i II+MI++I mi i+i+ i i 

QQKDDGVFRESGPVIHNEMKGGVGDDAEVEVTLTAFITIALLEAKLVCISPWANALSIIi 
KNSATSTTN LYTQALLAYI FSLAGEMDI RNI LLKQLDQQAI I SGES I YWS - - QK 

II I +11 II II +111 + +11 I ++ + +1 II 

KASDYLLENYANGQRVYTLALTAYALALAGVLHKLKEILKSLKEELYKALVKGHWERPQK 
PTPS SNA S PWSE PAAVDVELT AYALLAQLT FCP S LTQKE I AKATS I VAWLAKQHNAYGGFS 

I + +11 ll+l+IIIM II I ++ I +1 II +1 III 

PKDAPGHPYS PQPQAAAVEMTSYALLALLT - - LLPFPKVEMAPKWKWLTEQQYYGGGFG 
STQDTWALQALAKYATTAYMPSE - EINLWKSTEN- FQRTFNIQSVNRLVFQQDTLP -N 

niin+imi+ii i +++ ++i i+ i i + 1 + + in 

STQDTVMALQALSKYGXATPTHKEKNLSVTIQSPSGSFKSHFQiriNNNAFLLRPVELPLN 

VPGMYTLEASGQGCVYVQTVLRYNILPPTNMKTFSLSVEIGKARCEQPTSPR-SLTLTIH 

I + +111 + + I II +) I I I +1 I+I + I I+I 

EGFT VTAKVTGQGTLTLVTTYRYKVLDKKNTFCFDLKI ETVPDTCVE PKGAKNS DYLS I C 
TSYVGSRSS SNMAI VEVKMLSGFS PMEGT - -NOI»W?OPLVKKVEFGTDTLNI YLDELIK 

i i nn i in ++ H+IM++ mi + + +111++ 

TRYAGSRSDSGMAIADISMLTGFIPLKPDLKKLENGVDRYVSKYEIDGNHVLLYLDKVSH 


-NTQTYTFTISQSVLVTNLKPATIKVYDYYLP 1445 

1+ 1 I I I I+II++IIIIII 1 

SETECVGFKIHQDFEVGLLQPASVKVYDYYEP 743 


787 

63 

846 

115 

906 

175 

962 

235 

1013 

295 

1072 

353 

1128 

413 

1180 

473 

1240 

531 

1297 

591 

1356 

651 

1414 

711 


5 
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Table IF. Domain Analysis of NOVI 

gnl | Pfam|pfam01835 , A2M_N, Alpha-2-macroglobulin family N-terminal 
region. This family includes the N- terminal region of the alpha- 2- 
macroglobul in family. (SEQ ID NO: 71) 

Length = 620 residues, 98.4% aligned 
Score = 236 bits (603), Expect = 5e-63 


NOVI 


Pfam01835 2 


NOVI 


63 


Pfam01835 62 


NOVI 


LLLGKLALS PAIAEEL- - PNYLVTLPARLNPPSVQKVCLDLS PGYSDVKFTVTLETKDKT 

II +11 I I M +1+ I + +111+ I I ll+l + 

LLWLLLLIiLLFFDSSLQKPRYMVIVPSILRTETPEKVCVQLHDLNETVTVTVSLHSFPGK 
QKLLEYSGLK KRHLHCISFLVPPPA GGTEEVATI RVSGVGNNI SPEEKKKVLI Q 

+ I +1 ll+ll III I + + I I +1+11 11+ 

RNLS SLFTVLLS S KDLFHCVS FTVPQ PGLFKSSKGEESFVWQVKG PTHTPKEKVTVLVS 


117 RQGNGTFVQTDKPLYTPGQQVYFRI VTMDSNFVPVNDKYSMVELQDPNSNRIAQWXiEWP 

+ l+lllll+lllll I +1+ ++I I 1+1+ +1 ++II 11+ II 

Pfam01835 122 SRRGLVFIQTDKPIYTPGQTVRYRVFSVDENLRPLNELI - LVYIEDPEGNRVDQWEVNKL 
NOVI 177 EQGIVDLSFQLAPEAMLGTYTVAV AEGKTFGT- -FSVEEYVLSPFLLLLSSVLPKFK 

III III + I + 11+ + + ++ I I l+ll 

Pfam01835 181 EGGIFQLSFPIPSEPIQGTWKIVARYESGPESNYTHYFEVKEY- 
NOV1 


-VLPSFEVS 


232 VEWEPKELSTVQESFLVKXCCRYTYGKPMLGAVQVS VCQKANTYWYREVEREQLPDKCR 

+ +1 + I I III II I I 11+ I I I I +++I 

Pfam01835 232 ITPPKPFIYYDNFKEFEVTICARYTYGKPVPGVAYVRFGVK DEDGKKELLAGLE 


62 

61 

116 

121 

176 

180 

231 

231 

291 

285 


NOVI 292 NLSGQTDKTG--CFSAPVDMATFDLIGYAY-SHQINIVATWEEGTGVEANA-TQNIYIS 

+ I I I I I + I + + l+l I I II 

pfam01835 286 ERAKLLDGNGEICLSQEVLLKELQLKNEDLEGKSLYVAVAVIESEGGDMEEAELGGIKIV 


347 


345 


NOVI 348 PQMGSMTFEDTSNFYHPNFPPSGKMLLKFPQGGVLPCKNHLVFLVIYGTNGTFNQTLVTD 407 

+1 I + + I II 1+1+ II II I + + ++ II 

Pfam01835 346 RSPYKLKFVKTPSHFKPGIPFFLKVLWDPDGS- - PAPNVPVK- -VSAQDASYYSNGTTD 401 
NOVI 4 08' NNGIiAPFTLETSGWNGTDVSLEGKFQMEDLVYNPEQVPRYYQNAYLHIiRPFYSTTRSFLG 467 

+ 111 I++ I I + +1+ + ++I ’ + 11+ I + I 

Pfam01835 402 EDGLAQFSINTS- -GISSLSITVRTNHKELPEEVQAHAEAQATAYSTVSL--SKSYIHLS 457 
NOVI 468 IHRLNGPIiKCGQPQEVLVDYYIDPADASPDQEISPSYYLIGKGSLVMEGQKHLNSKKKGL 527 

II III ++ + + + I I ++ II +1 I++ ++ 

Pfam01835 458 IER— -TLPCGPGVGEQANFILRGKSLGEIiKILHFYYLIMSKGKIVKTGRB PREPG 510 

NOVI 528 KASFSLSLTFTSRLAPDPSLVIYAIFPSGGWADKIQFSVEMCFDN QQL 576 

♦ IMI+ i ill ii i i i i mi + n i i +i 

pfam01835 511 QGLFSLSIPVTPDIAPSFRLVAYYILPQGEWADSVWIDVEDCCANKLDLSFSPSKDYRL 570 


NOVI 577 PGAEVELQLQAAPGSLCAXjRAVDESVLLLRPDRELSNRSVY 617 

I +I+I+++I I II IIIIII++I ll+l +11 II 

Pf am01835 571 PAQQVKLRVEADPQSLVALRAVDQAVYLLKPKAKIiSMSKVY 611 


The A2M family of proteins are responsible for catalyzing the phosporylation of the 
light chain of myosin during the contraction of smooth muscle. Thus, the myosin light chain 
5 kinase (MLCK) proteins serve as a key enzyme in muscle contraction and have been shown by 
immunohistology to be present in neurons and glia. The cDNA for human MLCK has been 
cloned from hippocampus and shown to encode a protein sequence 95% similar to smooth 
muscle MLCKs but less than 60% similar to skeletal muscle MLCKs. The cDNA clone 
detected two RNA transcripts in human frontal and entorhinal cortex, in hippocampus, and in 
1 0 jejunum, one corresponding to MLCK and the other probably to telokin, the carboxy-terminal 
154 residues of MLCK expressed as an independent protein in smooth muscle. The levels of 
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expression has been shown to be lower in brain than in smooth muscle. The acidic C- 
terminus of all MLCKs from both brain and smooth muscle resembles the C-terminus of 
tubulins. By PCR and Southern blotting using 2 somatic cell hybrid panels, the MLCK gene 
has been localized to 3cen-q21 . Since the MLCK disclosed herein is an MLCK, the 
5 chromosomal locus has been assigned as Chromosome 3cen-q21 . 

Phosphorylation of myosin n regulatory light chains (RLC) by Ca2+/calmodulin 
(CAM)-dependent MLCK is a critical step in the initiation of smooth muscle and non-muscle 
cell contraction. Post-translational modifications to MLCK down-regulate enzyme activity, 
suppressing RLC phosphorylation, myosin E activation and tension development. 

10 The above defined information for NOVI suggests that this A2M precursor-like 

protein may function as a member of a A2M precursor family. Therefore, the NOVI nucleic 
acids and proteins of the invention are useful in potential therapeutic applications implicated in 
various diseases and disorders described below and/or other pathologies. For example, the 
NOVI compositions of the present invention will have efficacy for treatment of patients 
15 suffering from Alzheimer’s disease, inflammation, asthma, allergy and psoriasis, emphysema, 
pulmonary disease, immune disorders and neurological disorders. The NOVI nucleic acid 
encoding A2M precursor-like protein, and the A2M precursor-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

20 NOV2 

A disclosed NOV2 nucleic acid of 2021 nucleotides (also referred to as AC005799_A) 
encoding a novel secreted protein related to angiogenesis is shown in Table 2A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 40-42 and 
ending with a TAA codon at nucleotides 1667-1669. Putative untranslated regions upstream 
25 from the intiation codon and downstream from the termination codon are underlined in Table 
2A. The start and stop codons are in bold letters. 


Table 2 A. NOV2 nucleotide sequence (SEQ ID NO:3). 

TTGATGGTATTAAGGGGTAGGGTCTTTGGGAGGTGTCTCAA TGCCGGGGCTGCGCCGGGACCGCCTACTG 

ACTCTGCTACTGCTGGGCGCGCTGCTCTCCGCCGACCTCTACTTCCACCTCTGGCCCCAAGTACAGCGCC 

AGCTGCGGCCTCGGGAGCGCCCGCGGGGGTGCCCGTGCACCGGCCGCGCCTCCTCCCTGGCGCGGGACTC 

GGCCGCAGCTGCCTCGGACCCCGGCACGATCGTGCACAACTTTTCCCGAACCGAGCCCCGGACTGAACCG 

GCTGGCGGCAGCCACAGCGGGTCGAGCTCCAAGTTGCAGGCCCTCTTCGCCCACCCGCTGTACAACGTCC 

CGGAGGAGCCGCCTCTCCTGGGAGCCGAGGACTCGCTCCTGGCCAGCCAGGAGGCGCTGCGGTATTACCG 

GAGGAAGGTGGCCCGCTGGAACAGGCGACACAAGATGTACAGAGAGCAGATGAACCTTACCTCCCTGGAC 

CCCCCACTGCAGCTCCGACTCGAGGCCAGCTGGGTCCAGTTCCACCTGGGTATTAACCGCCATGGGCTCT 

ACTCCCGGTCCAGCCCTGTTGTCAGCAAACTTCTGCAAGACATGAGGCACTTTCCCACCATCAGTGCTGA 

TTACAGTCAAGATGAGAAAGCCTTGCTGGGGGCATGTGACTGCACCCAGATTGTGAAACCCAGTGGGGTC 

CACCTCAAGCTGGTGCTGAGGTTCTCGGATTTCGGGAAGGCCATGTTCAAACCCATGAGACAGCAGCGAG 
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ATGAGGAGACACCAGTGGACTTCTTCTACTTCATTGACTTTCAGAGACACAATGCTGAGATCGCAGCTTT 

CCATCTGGACAGGATTCTGGACTTCCGACGGGTGCCGCCAACAGTGGGGAGGATAGTAAATGTCACCAAG 

GAAATCCTAGAGGTCACCAAGAATGAAATCCTGCAGAGTGTTTTCTTTGTCTCTCCAGCGAGCAACGTGT 

GCTTCTTCGCCAAGTGTCCATACATGTGCAAGACGGAGTATGCTGTCTGTGGCAACCCACACCTGCTGGA 

GGGTTCCCTCTCTGCCTTCCTGCCGTCCCTCAACCTGGCCCCCAGGCTGTCTGTGCCCAACCCCTGGATC 

CGCTCCTACACACTGGCAGGAAAAGAGGAGTGGGAGGTCAATCCCCTTTACTGTGACACAGTGAAACAGA 

TCTACCCGTACAACAACAGCCAGCGGCTCCTCAATGTCATCGACATGGCCATCTTCX3ACTTCTTGATAGG 

GAATATGGAC CGGCACCATTATGAGATGTT CACCAAGTTCGGGGATGATGGGTTCCTTATT CAC CTTGAC 

AACGCCAGAGGGTTCGGACGACACTCCCATGATGAAATCTCCATCCTCTCGCCTCTCTCCCAGTGCTGCA 

TGATAAAAAAGAAAACACTTTTGCACCTGCAGCTGCTGGCCCAAGCTGACTACAGACTCAGCGATGTGAT 

GCGAGAATCACTGCTGGAAGACCAGCTCAGCCCTGTCCTCACTGAACCCCACCTCCTTGCCCTGGATCGA 

AGGCTCCAAACCATCCTAAGGACAGTGGAGGGGTGCATAGTGGCCCATGGACAGCAGAGTGTCATAGTCG 

ACGGCCCAGTGGAACAGTCGGCCCCAGACTCTGGCCAGGCTAACTTGACAAGCTAA GGGCTGG CAGAGT C 

CAGTTTCAGAAAATACGCCTGGAGCCAGAGCAGTCGACTCGAGTGCCGACCCTGCGTCCTCACTCCCACC 

TGTTACTGCTGGGAGTCAAGTCAGCTAGGAAGGAAGCAGGACATTTTCTCAAACAGCAAGTGGGGCCCAT 

GGAACTGAATCTTTACTCCTTGGTGCACCGCTTCTGTCGTGCGTTGCCTTGCTCCGTTTTTCCCAAAAAG 

CACTGGCTTCATCAAGGCCACCGACGATCTCCTGAGTGCACTGGGAAATCTGGGTATAGGTCAGGCTTGG 

CAGCCTTGATCCCAGGAGAGTACTAATGGTAACAAGTCAAATAAAAGGACATCAAGTGGAA 


The disclosed NOV2 nucleic acid sequence, localized to chromsome 17, has 1378 of 
1378 bases (100%) identical to Homo sapiens HSM801386 mRNA (GENBANK-ID: 
HSM801386 (E = 2.0e' 305 ). 

5 A NOV2 polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 has 541 amino acid 

residues and is presented using the one-letter code in Table 2B. Signal P, Psort and/or 
Hydropathy results predict that NOV2 contains a signal peptide and is likely to be localized 
outside the cell with a certainty of 0.7045. The most likely cleavage site for a NOV2 peptide is 
between amino acids 33 and 34, at: VQR-QL. 

10 

Table 2B. Encoded NOV2 protein sequence (SEQ ID NO:4). 

MPGLRRDRLLTLLLLGALLSADLYFHLWPQVQRQLRPRERPRGCPCTGRASSIiARDSAAAASDPGTIVHN 
FSRTEPRTEPAGGSHSGSSSKLQALFAHPLYNVPEEPPLLGAEDSLIiASQEALRYYRRKVARWNRRHKMY 
RE QMNLTS LD P PLQLRLE AS WVQ FHLG X NRHGL Y S RS S P W S KLLQDMRHFPT I S AD Y S QD E KALLGACD 
CTQIVKPSGVHLKLVLRFSDFGKAMFKPMRQQREEETPVDFFYFIDFQRHNAEIAAFHLDRILDFRRVPP 
TVGRIVNVTKEILEVTKNEILQSVFFVSPASNVCFFAKCPYMCKTEYAVCGNPHLLEGSLSAFLPSLNLA 
PRLSVPNPWIRSYTLAGKEEWEVNPLYCDTVKQIYPYNNSQRIiLNVIDMAIFDFLIGNMDRHHYEMFTKF 
GDDGFLIHLDNARGFGRHSHDEISILSPLSQCCMIKKKTLLHIiQLIiAQADYRLSDVMRESLLEDQLSPVL 
TEPHLLALPRRLQTILRTVEGCIVAHGQQSVIVPGPVEQSAPDSGQANLTS 

The NOV2 amino acid sequence has 340 of 340 amino acid residues (100%) identical 
to a Homo sapiens CAB61412 protein (GENBANK-ID : CAB 61412) (E = 2.9e 184 ). 

Essentially, the sequence constitutes a 5’ extension of HSM801386. 

15 Tissue expression data, obtained by Taqman analysis, reveals strong expression by 

activated endothelial cells, indicating that the NOV2 secreted protein might be involved in the 
angiogenic process and could be useful to identify and treat angiogenic processeses. Analysis 
also reveals that the NOV2 gene is overexpressed by kidney tumors compared with their 
normal adjecent tissues and also strongly expressed by liver and liver tumors. Sage analysis 

20 also reveals NOV2 expression in ovarian tumors (Tables 21 - 23). 
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NOV2 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 2C. 


Table 2C. BLAST results for NOV2 

Gene Index/ 
Identifier 

Protein/ 

Organism 

Length 

(aa) 

Identity 

(%) 



gi (11359998 |pir | | T4 
2684 

hypothetical 

protein 

DKFZp434F2322 

.1 (fragment) 

[Homo 

sapiens] 

340 

340/340 

(100%) 

340/340 

(100%) 

0.0 

gi 1 14776441 1 ref |XP 
045783. 1| 

hypothetical 

protein 

DKFZp434F2322 

[Homo 

sapiens] 

307 

306/307 

(99%) 

306/307 

(99%) 

le-174 

gi| 9368881 |emb|CAB9 
9089. 1| (AL390147) 

hypothetical 
protein [Homo 
sapiens] 

311 

176/286 

(61%) 

225/286 

(78%) 

le-104 

gi|l3385516| ref | NP 
085042. l| 

hypothetical 
protein 
MGC7673 [Mus 
musculus] 

249 




gi 17504833 |pir| |T23 
035 

hypothetical 
protein 
H03A11.1 
[Caenorhabdit 
is elegans] 


143/381 

(37%) 

207/381 

(53%) 

4e-66 


5 The homology of these sequences is shown graphically in the ClustalW analysis shown 

in Table 2D. 


Table 2D. ClustalW Analysis of NOV2 


1) NOV2 (SEQ ID NO:4) 

2) gilll359998lpirl|T42684 hypothetical protein DKFZp434F2322.1 (fragment) [Homo sapiens] (SEQ ID 
NO:72) 

2) gill 477644 llreflXP 045783.11 hypothetical protein DKFZp434F2322 [Homo sapiens] (SEQ ID NO:73) 

3) gil9368881lemblCAB99089.ll (AL390147) hypothetical protein [Homo sapiens] (SEQ ID NO:74) 

4) gj|13385516lreflNP 085042.11 hypothetical protein MGC7673 [Mus musculus] (SEQ ID NO:75) 

5) gil7504833lpirllT23035 hypothetical protein H03A1 1.1 [Caenorhabditis elegans] (SEQ IDNO:76) 


10 20 30 40 SO 


NOV 2 


gi 

gi 

gi 

gi 

gi 


11359998 | 
14776441) 
9368881 | 
13385516 | 
7504833 | 


MPGLRRDRLLTLLLLGALLSADLYFHLWPQVQRQLRPRERPRGCPCTGRA 


MRCNIKELFTLAIGVFAATLVIlSFSKDNYEREWKQGPQSN--EAn- 


NOV 2 

gi| 11359998 | 
gi j 14776441 j 
gi|9368881| 
gi | 13385516 | 


60 70 80 90 100 


SSLARDSAAAASDPGTIVHNFSRTEPRTEPAGGSHSGSSSKLQALFAHPL 
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gi | 9368881 | 
gi | 13385516 | 
gi | 7504833 | 



NOV 2 

gi 
gi 
gi 
gi 
gi 


11359998 | 
14776441 | 
9368881 j 
13385516 | 
7504833) 


510 520 530 54 0 550 



NOV 2 

gi 
gi 
gi 
gi 
gi 


11359998) 
14776441) 
9368881) 
13385516) 
7504833 I 


KKDDKKTV 


The above defined information for NOV2 suggests that the NOV2 protein may 
function as a member of a family of novel secreted proteins related to angiogenesis. 

Therefore, the NOV2 nucleic acids and proteins of the invention are useful in potential 
5 therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the NOV2 compositions of the present invention will have 
efficacy for treatment of patients suffering from abnormal angiogenesis, such as cancer and 
more specifically, aggressive, metastatic cancer, including tumors of the lungs, kidneys, brain, 
liver and breasts. The NOV2 nucleic acid encoding secreted proteins related to angiogenesis, 
10 and the secreted proteins related to angiogenesis of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. 

NOY3 

A disclosed NOV3 nucleic acid of 1869 nucleotides (also referred to as 
15 SC124141642_A) encoding a novel leucine rich-like protein is shown in Table 3A. An open 

reading frame was identified beginning with a ATG initiation codon at nucleotides 17-19 and 
ending with a TGA codon at nucleotides 1841-1 843. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined in Table 
3A. The start and stop codons are in bold letters. 

20 

Table 3A. NOV3 Nucleotide Sequence (SEQ ID NO:5) 

CTCCCCGCCCGCCCGCA TGTGCGCAGGAGGATGGTGGCGCGGCCCTAGGCCCACGCTCCGCACCATGACCTGCTGGCTGT 

GCGTCCTGAGCCTGCCCCTGCTCCTGCTGCCCGCGGCGCCGCCCCCGGCTGGAGGCTGCCCGGCCCGCTGCGAGTGCACC 

GTGCAGACCCGCGCGGTGGCCTGCACGCGCCGCCGCCTGACCGCCGTGCCCGACGGCATCCCGGCCGAGACCCGCCTGCT 

GGAGCTCAGCCGCAACCGCATCCGCTGCCTGAACCCGGGCGACCTGGCCGCGCTGCCCX3CX3CTGGAGGAGCTGGACCTGA 

GCGAGAACGCCATCGCGCACGTGGAGCCCGGCGCCTTCGCCAACCTGCCGCGCCTGCGCGTCCTGCGTCTCCGTGGCAAC 

CAGCTGAAGCTCATCCCGCCCGGGGTCTTCACGCGCCTGGACAACCTCACGCTGCTGGACCTGAGCGAGAACAAGCTGGT 
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AATCCTGCTGGACTACACTTTCCAGGACCTGCACAGCCTGCGCCGGCTGGAAGTGGGCGACAACGACCTGGTATTCGTCT 
CGCGCCGCGCCTTrcCGGGG(TOCIGGCCCTGGAGGAGCTGACCCTGGAGCGCTGCAACCTCACGGCTCTGTCCGGGGAG 
TCGCTGGGCCATCTGCGCAGCCTGGGCGCCCTGCGGCTGCGCCACCTGGCCATCGCCTCCCTGGAGGACCAGAACTTCCG 
CAGGCTGCCCGGGCTGCTGCACCTGGAGATTGACAACTGGCCGCTGCTGGAGGAGGTGGCGGCGGGCAGCCTGCGGGGCC 
TGAACCTGACCTCGCTGTCGGTCACCCACACCAACATCACCGCCGTGCCGGCCGCCGCGCTGCGGCACCAGGCGCACCTC 
ACCTGCCTCAATCTGTCGCACAACCCCATCAGCACGGTGCCGCGGGGGTCGTTCCGGGACCTGGTCCGCCTGCGCGAGCT 
GCACCTGGCCGGGGCCCTGCTGGCTGTGGTGGAGCCGCAGGCCTTCCTGGGCCTGCGCCAGATCCGCCTGCTCAACCTCT 
CCAACAACCTGCTCTCCACGTTGGAGGAGAGCACCTTCCACTCGGTGAACACGCTAGAGACGCTGCGCGTGGACGGGAAC 
CCGCTGGCCTGCGACTGTCGCCTGCTGTGGATCGTGCAGCGTCGCAAGACCCTCAACTTCGACGGGCGGCTGCCGGCCTG 
CGCCACCCCGGCCGAGGTGCGCGGCGACGCGCTGCGAAACCTGCCGGACTCCGTGCTGTTCGAGTACTTCGTGTGCCGCA 
AACCCAAGATCCGGGAGCGGCGGCTGCAGCGCGTCACGGCCACCGCGGGCGAAGACGTCCGCTTCCTCTGCCGCGCCGAG 
GGCGAGCCGGCGCCCACCGTGGCCTGGGTGACCCCCCAGCACCGGCCGGTGACGGCCACCAGCGCGGGCCGGGCGCGCGT 
GCTCCCCGGGGGGACGCTGGAGATCCAGGACGCGCGGCCGCAGGACAGCGGCACCTACACGTGCGTGGCCAGCAACGCGG 
GCGGCAACGACACCTACTTCGCCACGCTGACCGTGCGCCCCGAGCCGGCCGCCAACCGGACCCCGGGCGAGGCCCACAAC 
GAGACGCTGGCGGCCCTGCGCGCGCCGCTCX3ACCTCAGCACCATCCTGGTGTCCACCGCCATGGGCTGCATCACCTTCCT 
GGGCGTGGTCCTCTTCTGCTTCGTGCTGCTGTTCGTGTGGAGCCGCGGCCGCGGGCAGCACAAAAACAACTTCTCGGTGG 
AGTACTCCTTCCGCAAGGTGGATGGGCCGGCCX3CCGCGGCGGGCCAGGGAGGCGCGCGCAAGTTCAACATGAAGATGATC 
TGAGGGGTCCCCAGGGCGGA 


The disclosed NOV3 nucleic acid sequence maps to chromosome 19 and has 917 of 
1521 bases (60%) identical to an insulin-like growth factor binding mJRNA from Papio 
(GENBANK-ID: S83462) (E = 2.8e 42 ). 

5 A disclosed NOV3 protein (SEQ ID NO:6) encoded by SEQ ID NO:5 has 608 amino 

acid residues, and is presented using the one-letter code in Table 3B. Signal P, Psort and/or 
Hydropathy results predict that NOV3 contains a signal peptide, and is likely to be localized to 
the plasma membrane with a certainty of 0.4600. The most likely cleavage site for a NOV3 
peptide is between amino acids 40 and 41, at: AGG-CP. 

10 

Table 3B. Encoded NOV3 protein sequence (SEQ ID NO:6). 

mcaggwwrgprptlrtmtcwlcvlslpllllpaapppaggcparcectvqtravactrrrltavpdgipaet 
RLLELSRNRIRCLNPGDIiAALPALEELDLSENAIAHVEPGAFANLPRLRVLRLRGNQIjKLIPPGVFTRLDNI, 
TLLDLSENKLVILIiDYTFQDXiHSLRRLEVGDNDLVFVSRRAFAGLLALEELTLERCNLTALSGESIiGHLRSL 
GALRLRHLAXASLEDQNFRRXjPGIjXjHLEIDNWPLLEEVAAGSLRGLNLTSLSVTHTNITAVPAAALRHQAHL 
TCLNLSHNPISTVPRGSFRDLVRLRELHLAGALLAWEPQAFLGLRQIRLLNLSNNLLSTLEESTFHSVNTL 
ETLRVDGNPLACDCRLLWIVQRRKTLNFDGRLPACATPAEVRGDALRNLPDSVLFEYFVCRKPKIRERRLQR 
VTATAGEDVRFLCRAEGEPAPTVAWVTPQHRPVTATSAGRARVLPGGTLEIQDARPQDSGTYTCVASNAGGN 
DTYFATLTVRPEPAANRTPGEAHNETLAALRAPIiDLTTILVSTAMGCITFLGWLFCFVLLFVWSRGRGQHK 
NNFSVEYSFRKVDGPAAAAGQGGARKFNMKMI 

The NOV3 amino acid sequence has 334 of 614 amino acid residues (54%) identical 
to, and 430 of 614 amino acid residues (70%) similar to, the Macaca fascicularis 614 amino 
acid residue hypothetical 69.2 kDA protein (ACC:BAB03557) (E = 1.5e" 166 ). The global 

15 sequence homology is 62.396% amino acid homology and 54.576% amino acid identity. 

NOV3 is expressed in at least the following tissues: Brain, anaplastic 
oligodendroglioma, and Colon. In addition, the NOV3 sequence is predicted to be expressed in 
the Liver because of the expression pattern of a closely related Papio insulin-like growth 
factor binding protein-3 complex acid-labile subunit homolog (GENBANK-ID: S83462). 

20 NOV3 also has homology to the amino acid sequences shown in the BLASTP data 

listed in Table 3C. 
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Table 3C. BLAST results for NOV3 

Gene Index/ 
Identifier 

Protein/ 

Organism 

Length 

(aa) 

Identity 

(%> 

Positives 

(%> 

Expect 


bA438B23 . 1 
(neuronal 
leucine-rich 
repeat 
protein) 
[Homo 
sapiens] 

606 

339/603 

(56%) 

439/603 

(72%) 

0.0 


hypothetical 

protein 

XP_053144 

[Homo 

sapiens] 

614 

333/621 

(53%) 

427/621 

(68%) 


taHri 


hypothetical 

protein 

[Macaca 

fascicularis] 

614 

332/621 

(53%) 

427/621 

(68%) 


3557. 1| (AB046639) 


putative [Mus 
musculus] 

614 

332/621 

(53%) 

425/621 

(67%) 

le-168 


hypothetical 

protein 

FLJ14594 

[Homo 

sapiens] 

315 

159/314 

(50%) 

211/314 

(66%) 

5e-75 

047947.1 | 


The homology of these sequences is shown graphically in the Clustal W analysis shown 
in Table 3D. 


Table 3D. ClustalW Analysis of NOV3 

1) NOV2 (SEQ ID NO:4) 

2) gj]12309630 | emb]CAC22713.11 (AL3 53746) bA438B23.1 (neuronal leucine-rich repeat protein) [Homo 
sapiens] (SEQ ID NO:76) 

2) gil 1 530 1270]ref)XP 053 144. 1| hypothetical protein XP_053144 [Homo sapiens) (SEQ ID NO:77) 

3) eil9651089|dbi]BAB03557.1| (AB046639) hypothetical protein [Macaca fascicularis] (SEQ ID NO:78) 

4) gi|12832048|dbi|BAB32403.1| (AK027262) putative [Mus musculus] 

(SEQ ID NO:79) 

5) gi[14754729|ref]XP 047947. 1| hypothetical protein FU14594 [Homo sapiens] (SEQ ID NO:80) 


NOV 3 

gi 

12309630 | 

gi 

15301270 | 

gi 

9651089 | 

gi 

12832048 

gi 

14754729 



NOV 3 

gi 

|12309630 

gi 

1 15301270 

gi 

1 9651089 | 

gi 

1 12832048 | 

gi 

14754729| 



110 120 130 140 150 
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gi 

gi 

gi 

gi 

gi 


12309630 
15301270 
9651089 | 
12832048 
14754729 


NOV 3 

gi | 12309630 
gi j 15301270 
gi j 96510 89 | 
gij 12832048 
gij 14754729 


NOV 3 


gi 

gi 

gi 

gi 

gi 


12309630 

15301270 

9651089) 

12832048 

14754729 


NOV 3 

gi | 12309630 
gi | 15301270 
gi j 9651089 | 
gij 12832048 
gij 14754729 


NOV 3 


gi 

gi 

gi 

gi 

gi 


12309630 

15301270 

96510891 

12832048 

14754729 


NOV 3 


gi 

gi 

gi 

gi 

gi 


12309630 

15301270 

9651089] 

12832048 

14754729 


NOV 3 


12309630 

15301270 

9651089 

12832048 

14754729 



LKLjJjPLGVFTGIiSNLTKLDI S 
LKLI PLGVFTGLSNLTKLDI S 
LKLIPLGVFTGLSNLTKLDIS 
LKL I PLG VFTGLSNLTKLD I S 
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NOV 3 
gi 12309630 
gi 15301270 
gi 9651089 | 
gi 12832048 
gi 14754729 


NOV 3 


gi 

gi 

gi 

gi 

gi 


12309630| 
15301270 | 
9651089 | 
12832048 | 
14754729 j 



UVS\ 

iiivi 





i — i 


LLFQWSRG^GWj|KjJ) 

GSJjFLGWIiFC^LIiFSwSRGKG^K^IjigEyVPRK 
FDIKTLIIATTMGFISFLGVVLFCLVLLFLWSRGKGNTKHNIEIEYVPRK 
FDIKTIiXIATTMGFISFIiGWLFCLVLLFLWSRGKGNTKHNIEIEYVPRK 
FDIKTLIIATTMGFISFLGWLFCLVLLFLWSRGKGNTKHNIEIEYVPRK 
FDIKTLIIATTMGFISFLGWLFCLVLLFLWSRGKGNTKHNIEIEYVPRK 


610 


620 


NOV 3 


g^ 

gi 

gi 

gi 

gi 


12309630) 

15301270) 

9651089) 

12832048) 

14754729 


vgjGPA^AGQGGJ 
j^GAMVEGEVAr' 




Tables 3E-3G list the domain description from DOMAIN analysis results against 
NOV3. This indicates that the NOV3 sequence has properties similar to those of other 
proteins known to contain these domains. 


Table 3E Domain Analysis of NOV3 

qnl 1 Smart | smart 004 09 , IG, Immunoglobulin (SEQ ID NO: 81) 
Length = 86 residues, 97.7% aligned 
Score a 71.2 bits (173), Expect = 2e-13 


N0V3 431 
Smart00409 2 
NOV3 490 
Smart00409 62 


QRVTATAGEDVRFLCRAEGEPAPTVAWVT PQHRPVTATSAGRARVLPG - GTLE XQD ARPQ 4 89 

II III I I I I III I + + + I 111+ 1+ 

PSVTVKEGESVTLSCEASGNPPPTVTWYKQGGKLIiAESGRFSVSRSGGNSTLTISNVTPE 61 
DSGTVTCVASNAGGNDTYFATLTV 513 

mini i+i+ 1+ + mi 

DSGTYTCAATNSSGSASSGTTLTV 85 


Table 3F Domain Analysis of NOV3 

gnl | Smart 1 smart 00408 , IGc2, Immunoglobulin C-2 Type (SEQ ID NO: 82) 
Length = 63 residues, 96.8% aligned 
Score - 57.8 bits (138), Expect = 2e-09 


N0V3 

Smart 004 08 

438 

3 

GEDVRFLCRAEGEPAPTVAWVTPQHRPVTATSAGRARVLPGGTLEIQDARPQDSGTYTCV 

n i i i i+n + 1+ i i n i++ +ni mi 

GESVTLTCPASGDPVPNITWLKDGKP LPESRWASGSTLTIKNVSLEDSGLYTCV 

497 

57 

N0V3 

498 

ASNAGG 
1 1x1 

503 


Smart0Q408 

58 

ARNSVG 

63 
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Table 3G Domain Analysis of NOV3 

gnl |pfamlpfam00047 / ig, Immunoglobulin domain. Members of the 
immunoglobulin superfamily are found in hundreds of proteins of 
different functions. Examples include antibodies, the giant muscle 
kinase titin and receptor tyrosine kinases. Immunoglobulin- like 
domains may be involved in protein-protein and protein- ligand 
interactions. The Pfam alignments do not include the first and last 
strand of the immunoglobulin- like domain. (SEQ ID NO: 83) 

Length = 68 residues, 100.0% aligned 
Score = 43.5 bits (101) , Expect = 3e-05 


N0V3 438 GEDVRFLCRAEG - E P APTVAWVTPQHRFVTATS AGRARVLPGG TLEIQDARPQ 489 

II I I I I III 1+ I* +11 II +1 I 1+ 

Pfam00047 1 GESVTLTCSVSGYPPDPTVTWLRDGKEIELLGSSE-SRVSSGGRFSISSLSLTISSVTPE 59 

NOV3 490 DSGTYTCVA 498 

llllllll 

Pfam00047 60 DSGTYTCW 68 


Leucine rich-like proteins generally comprise leucine-rich repeats (LRRs), relatively 
short motifs (22-28 residues in length) found in a variety of cytoplasmic, membrane and 
extracellular proteins. Although theses proteins are associated with widely different functions, 
a common property involves protein-protein interaction. Although little is known about the 3- 
D structure of LRRs, it is believed that they can form amphipathic structures with hydrophilic 
surfaces capable of acting with membranes. In vitro studies of a synthetic LRR from 
Drosophila Toll protein have indicated that the peptides formm gels by adopting beta-sheet 
structures that form extended filaments. These results are consistent with the idea that LRRs 
mediate protein-protein interactions and cellular adhesion. Other functions of LRR-containing 
proteins include, for example, binding to enzymes and vascular repair. The 3-D structure of 
ribonuclease inhibitor, a protein containing 15 LRRs, hasd been determined, revealing LRRs 
to be a new class of alpha/beta fold. LRRs form elongated non globular structures and are 
often flanked by cysteine-rich domains. 

Leucine-rich-like proteins have been shown to be involved in protein-protein 
interactions that result in protein complexes, receptor ligand binding or cell adhesion. Leucine 
rich-like proteins have been shown to be useful in potential therapeutic applications implicated 
in lymphatic diseases, skin and connective tissue diseases, diabetes and kidney diseases, 
cancers, tumors and brain disorders, disorders that can be addressed by controlling and 
directing cell migration, Alzheimer’s disease, stroke, tuberous sclerosis, hyperalcemia, 
Parkinson’s disease, Huntington’s disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, 
multiple sclerosis, ataxia telangiaectasia, leukodystrophies, behavioral disorders, addition, 
anxiety, pain, neuroprotection, inflammatory bowel disease, diverticular disease and Crohn’s 
disease. These proteins and nucleic acids are further useful in the generation of antibodies for 
use in therapeutic or diagnostic methods. 
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The above defined information for NOV3 suggests that this leucine-rich protein may 
function as a member of a leucine-rich protein family. Therefore, the NOV3 nucleic acids and 
proteins of the invention are useful in potential therapeutic and diagnostic applications. For 
example, a cDNA encoding the NOV3 protein may be useful in gene therapy, and the NOV3 
5 protein may be useful when administered to a subj ect in need thereof. By way of nonlimiting 

example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from Lymphatic Diseases, Skin and Connective Tissue Diseases, Diabetes and 
Kidney Disease, Cancers, tumors, and Brain Disorders, disorders that can be addressed by 
controlling and directing cell migration, Alzheimer's disease, Stroke, Tuberous sclerosis, 

10 hypercalceimia, Parkinson's disease, Huntington's disease. Cerebral palsy. Epilepsy, Lesch- 
Nyhan syndrome, Multiple sclerosis. Ataxia-telangiectasia, Leukodystrophies, Behavioral 
disorders, Addiction, Anxiety, Pain, Neuroprotection, Inflammatory bowel disease, 
Diverticular disease, and Crohn's Disease. The NOV3 nucleic acid encoding leucine-rich 
protein, and the leucine-rich protein of the invention, or fragments thereof, may further be 
1 5 useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. . 

NOV4 

A disclosed NOV4 nucleic acid of 1049 nucleotides (designated CuraGen Acc. No. 
GMba39917_A) encoding a novel cathepsin-L precursor-like protein is shown in Table 4A. 

20 An open reading frame was identified be ginning with an ATG initiation codon at nucleotides 
37-39 and ending with a TGA codon at nucleotides 1036-1038. Putative untranslated regions 
upstream from the initiation codon and downstream from the termination codon re underlined 
in Table 4A, and the start and stop codons are in bold letters. 


Table 4A. NO V4 Nucleotide Sequence (SEQ ID NO:7) 

ATCCTCATTTCTTTTCCCTTCCTAGATTTTTGAAAC ATGAATCCTTCACTCCTCCTGGCTGCCTTTTGCC 

TGGGAATTGCCTCAGCTGCTCTAACACGTGACCACAGTTTAGACGCACAATGGACCAAGTGGAAGGCAAA 

GCACAAGAGATTATATGGCATGAATGGAGAAGGATGGAGAAGGAGCTGTTGGGAGAAGGACGTGAAGATG 

ATTGAGCAGCACAATCAGGAATACAGCCAAGGGAAACACAGCTTCACAATGGCCATGAACGCCTTTGGAG 

ACATGGTAAGTGAAGAATTCAGGCAGGTGATGAATGGTTTTCAATACCAGAAGCACAGGAAGGGGAAACA 

GTTCCAGGAACGCCTGCTTCCTGAGATCCCCACATCTGTGGACTGGAGAGAGAAAGGCTACATGACTCCT 

GTGAAGGATCAGGGTCAGTGTGGCTCTTGTTGGGCTTTTAGTGCAACTGGTGCTCTGGAAGGGCAGATGT 

TTTGGAAAACAGGCAAACTTATCTCACTGAATGAGCTCAATCTGGTAGACTGCTCTGGGCCTCAAGGCAA 

TGAAGGCTGCAATGGTGGCTTGATGAACTATCATTTTGAATTTGTTCAGGACCACTCTGGGCAAGAAAGT 

GAGACCTCATATCCTCTTGAAAGTAAGGTTAAAACCTGTAGGTACAATCCCAAGTATTCTGCTGCTAATG 

ACACTGGTTTTGTGGACATCCCTTCACGGGAGAAGGACCTGGCQAAGGCAGTGGCAACTGTGGGGCCCAT 

CTCTGTTGCTGTTGGTGCAAGCCATGTCTTCTTCCAGTTCTATAAAAAAGGTATTTATTTTGAGCCACGC 

TGTGACCCTGAAGGCCTGGATCATGCTATGCTGGTGGTTGGCTACAGCTATGAAGGAGCAGACTCAGATA 

ACAATAAATATTGGCTGGTGAAGAACAGCTGGGGTAAAAACTGGGGCATGGATGGCTACATAAAGATGGC 

CAAAGACCGGAGGAACAACTGTGGAATTGCCACAGCAGCCAGCTACCCCACTGTGTGAGCTGATGGATG 

25 ' ‘ * ' 
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The nucleic acid sequence of NOV4, localized on chromosome 10, has 876 of 1022 
bases (85%) identical to a Homo sapiens Cathepsin-L Precursor mRNA (GENBANK-ID: 
HSCATHL) (E = 2.6e- 164 ). 

A NOV4 polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 is 333 amino acid 
5 residues and is presented using the one letter code in Table 4B. Signal P, Psort and/or 

Hydropathy results predict that NOV4 contains signal peptide and is likely to be localized at 
the plasma membrane with a certainty of 0.8200. The most likely cleavage site for a NOV4 
peptide is between amino acids 17 and 18, at: ASA-AL. 


Table 4B. NOV4 protein sequence (SEQ ID NO:8) 

MNPSIiLLAAFCLGIASAALTRDHSLDAQWTKWKAKHKRLYGMNGEGWRRSCWEKDVKMIEQHNQEYS 

QGKHSFTMAMNAFGDMVSEEFRQVMNGFQYQKHRKGKQFQERLLPEIPTSVDWREKGYMTPVKDQGQ 

CGSCWAFSATGALEGQMFWKTGKLISLNELNLVDCSGPQGNEGCNGGLMNYHFEFVQDHSGQESETS 

YPLESKVKTCRYNPKYSAANDTGFVDIPSREKDLAKAVATVGPISVAVGASHVFFQFYKKGIYFEPR 

CDPEGLDHAMLWGYSYEGADSDNNKYWLVKNSWGKNWGMDGYIKMAKDRRNNCGIATAASYPTV 

10 

The NOV4 amino acid sequence has 256 of 33 amino acid residues (76%) identical to, 
and 288 of 333 residues (86%) positive with, the Homo sapiens 333 amino acid residue 
Cathepsin-L Precursor protein (P0771 1) (E = 2.1e-144). The global sequence homology is 
15 80.781% amino acid homology and 76.877% amino acid identity. 

NOV4 is expressed in at least the following tissues: Musculoskeletal System, Bone, 
Female Reproductive System, Placenta, Endocrine System, Adrenal Gland/Suprarenal gland. 
Respiratory System, Lung, Hematopoietic and Lymphatic System, Hematopoietic Tissues, 
Lymphoid tissue. Spleen, Gastro-intestinal/Digestive System, Liver, Whole Organism, 

20 Cardiovascular System, Adipose, Nervous System, Brain, Male Reproductive System, Testis. 
In addition, NOV4 is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Sus scrofa cathepsin L precursor homolog 
(GENBANK-ID: PIGPCL): Musculoskeletal System, Bone, Female Reproductive System, 
Placenta, Endocrine System, Adrenal Gland/Suprarenal gland. Respiratory System, Lung, 

25 Hematopoietic and Lymphatic System, Hematopoietic Tissues, Lymphoid tissue, Spleen, 

Gastro-intestinal/Digestive System, Liver, Whole Organism, Cardiovascular System, Adipose, 
Nervous System, Brain, Male Reproductive System and Testis. 

NOV4 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 4C. 
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Table 4C. BLAST results for NOV4 

Gene Index/ 
Identifier 

Protein/ Organism 

Length 

(aa) 

Identity 

(%) 

Positives 

(%) 

Expect 

riT'TTirTinsa 

Similar to 
cathepsin L [Homo 
sapiens] 

333 

257/333 

(77%) 

288/333 

(86%) 

le-153 


1 ,'|i i\i 'll'" iil'ii 1 ' '' | .“in f 

333 

256/333 

(76%) 

288/333 

(85%) 

le-152 


cysteine protease 
[Cercopithecus 
aethiops] 

333 

252/333 

(75%) 

285/333 

(84%) 

le-150 

qi) 5822035 |pdb|lCS8 

]A 

Chain A, Crystal 
Structure Of 
Procathepsin L 


239/316 

(75%) 

270/316 

(84%) 

le-140 

Kl ^ 14 W *1 

cathepsin L [Canis 
familiaris] 


243/334 

(72%) 

276/334 

(81%) 

le-140 


The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 4D. 


Table 4D ClustalW Analysis of NOV4 


1) NOV4(SEQIDNO:8) 

2) giH5214962lgblAAH12612.1IAAH12612 (BC012612) Similar to cathepsin L [Homo sapiens] (SEQ ID 
NO:84) 

3) gil4503155[ref]NP 001903. 1[ cathepsin L [Homo sapiens] (SEQ ID NO:85) 

4) gi|11493685|gb]AAG35605.1|AF2Q1700 1 (AF201700) cysteine protease [Cercopithecus aethiops] (SEQ ID 
NO:86) 

5) fti|5822035[pdb|lCS8|A Chain A, Crystal Structure Of Procathepsin L (SEQ ID NO:87) 

6) gil 1 0 1 850201emblCAC08809. 1 1 (AJ27900 8) cathepsin L [Canis familiaris] (SEQ ID NO:88) 


NOV 4 

gi | 15214962 | 
gi [4503155 j 
gi [11493685 | 
gi | 5822035 | 
gi 1 10185020 | 



NOV 4 


gi 

gi 

gi 

gi 

gi 


15214962 | 
4503155 | 
11493685 | 
5822035| 
10185020 I 



70 


80 


90 




100 

I 

I 


^IgkhsptmamnafgdmQseefrqvmngfq^k; 

^■GKHSFTMAMNAFGDMTSEEFRQVMNGFQNRKP 

Igkhsftmamnafgdmtseefrqvmngfqnrkp! 

.gkhsftmamnJJfgdmtseefrqv^ingfqnrkp 

sgkhsftmai-inafgdmtseefrqvmngfqnrkp 

•jGKHSFTMAMNAFGDMTSEEFRQVMNGFQWSKi 


NOV 4 


gi 

gi 

gi 

gi 

gi 


15214962 

4503155) 

11493685 

5822035) 

10185020 


110 120 130 140 150 



NOV 4 

gi | 15214962 | 


160 170 180 190 200 
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gi 

gi 

gi 

gi 


4503155 | 
11493685| 
5822035] 
10185020] 



JLISLSEQNLVDCSGPQGNEGCNGGLMDYAFQYVQDNGGLDSEE 

jl^slseqnlvdcsgpqgnegcngglotyafqyvJJdnggldsee 

!lislseqnlvdcsgpqgnegcngglmdyafqyvqdnggldsee 

L2SLSEQNLVDCS|2QGNEGCNGGLI®|^FgYVi^DNGGLDSEE 
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NOV 4 

gi | 15214962 | 
gi | 4503155 | 
gi j 11493685 | 
gi j 5822035 | 
gi | 10185020 | 



NOV 4. 


gi 

gi 

gi 

gi 

gi 


15214962 | 
4503155 | 
11493685] 
5822035] 
10185020] 


260 270 280 290 300 



NOV 4 


gi 

gi 

gi 

gi 

gi 


15214962] 
4503155] 
11493685] 
5822035 | 
10185020] 


310 


320 


I 


■I 


330 

..i.. 


NSWG?^ T G^52GYgKMAKDRRNgCGIA2AASYPT 
NSWGEEWGMGGYVKMAKDRRNHCGIASAASYPT 
NSWGEEWGMGGYVKWAKDRRNHCGIASAASYPT 
NSWGEEWGMGGYgKMAKDRRNHCGIASAASYPT 
NSWGEEWGMGGYVKMAKDRRNHCGIASAASYPT 
NSWG^EWGl^GYVKMAKD^NHCGIA^AASYPT 


Tables 4E and 4F list the domain description from DOMAIN analysis results against 
5 NOV4. This indicates that the NOV4 sequence has properties similar to those of other 
proteins known to contain these domains. 


Table 4E. Domain Analysis of NOV4 

qnl | Pfam|pfam00112 , Peptidase_Cl, Papain family cysteine protease (SEQ 
ID NO: 89) 

Length = 220 residues, 100.0% aligned 
Score = 266 bits (680) , Expect = le-72 


NOV4 

114 

Pfain00112 

1 

NOV4 

172 

Pfam00112 

61 

NOV4 

229 

Pfam00112 

118 

NOV4 

288 

Pfam00112 

177 


I PTS VDWREKG - YMT P VKDQGQCGS CWAFS ATGALEGQMFWKTG - KLI S LNELNLVDC SG 171 

+i i i imi +iimmmmm IHII+ in imm min 

LPESFDWRDKGGAVTPVKDQGQCGSCWAFSAVGALEGRYCIKTGGKLVSLSEQQLVDCSG 6 0 
PQGNEGCNGGLMNYHFEFVQDHSGQESETSYPLESK-VKTCRYNPKYS- - AANDTGFVDI 228 

i mm + n++ i +)+ it i n+ ii i i i+ 1+ 

D- -NNGCNGGLPDNAFEYI IKG-GLPTESDYPYTGKDGGTCKKNCKNSKNYAKIKGYGDV 117 
PSR-EKDLAKAVATVGPISVAVGASHVFFQFYKKGIYFEPRCDPEGLDHAMLWGYSYEG 287 

i i+ i mi M+III+ 1 ii ii m i i im+i+m + 

P YNDEEAIiQAALATNG PV S VAIDAYEDD FQLYKSG I YKHTECGGENLDHAVLIVGYGXD - 176 

ADSDNNKYWLVKNSWGKNWGMDGYIKMAKDRRNNCGIATAASYPT 332 

ii+iiim +n +n ++i+ i mi+ mi 

-GDGGKPYWIVKNSWGTDWGENGYFRIARGGNNECGIASEASYPI 220 
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Table 4F. Domain Analysis of NOV4 

gnl 1 Smart | smart 00 645 , Pept_Cl, Papain family cysteine protease (SEQ ID 
NO : 90) 

Length = 218 residues, 100.0% aligned 
Score = 251 bits (640) , Expect = 6e-68 


NOV4 

114 

IPTSVDWREKGYMTPVKDQGQCGSCWAFSATGALEGQMFWKTG-KLISIjNELNLVDCSGP 

+i i iimi +mmimmmmmi+ iii imm mm 

172 

Smart 064 5 

1 

LPESFDWRKKGAVTPVKDQGQCGSCWAFSATGALEGRYCIKTGGKLVSLSEQQLVDCSGG 

60 

N0V4 

173 

QGNEGCNGGLMNYHFEFVQDHSGQESETSYPLESK-VKTCRYNPKYSAA NDTGFVDI 

ii mm + n+++ + i +1+ 11 i inn i+ 

228 

Smart 064 5 

61 

-GNNGCNGGLPDNAFEYIKKNGGLGTESCYPYTGKDGGPCPYTPKCSKKCVSGIKGYDVP 

119 

N0V4 

229 

P SREKDLAKAVATVGPI S VAVGASHVFFQFYKKGI YFEPRCDPEGLDHAMLWGYS YEGA 

+ 1+ | 4-m ))+)))+ )| mil in )) Wl+Mll 1 

288 

Smart0645 

120 

YNDEEILKEAVANGGPVSVAIDASD- - FQFYKSGIYDHPGCGSGLLNHAVLIVGY GT 

174 

NOV4 

289 

DSDNNKYWLVKNSWGKNWGMDGYIKMAKDRRNNCGI - ATAASYP 331 

+ ii+mm +ii +ii ++i+ i m i+ mi 


Smart 064 5 

175 

S ENG KD YW I VKN S WGTDWGENG YFR I ARGVNNE CG I E AS VAS YP 218 



Cathepsins are lysosomal proteases that are distributed in many normal tissues and are 
primarily responsible for intracellular catabolism and turnover. Studies suggest that cathepsin- 
5 L may have some roles in terminal differentiation (PMID: 10699763, UI 201641 86). 

Cathepsin-L, a lysosomal cysteine proteinase belongs to the papain family. This proteinase is 
different from other members of the mammalian papain family cysteine proteinase in the 
following ways: (i) the cathepsin-L gene is activated by a variety of growth factors and 
activated oncogenes, (ii) procathepsin-L, a precursor form of cathepsin L is secreted from 
1 0 various cells, (iii) the niRNA level of cathepsin-L is related to the in vivo metastatic protential 
of the transformed cells. Thus, the regulation of the cathepsin-L gene and the extracellular 
functions of secreted procathepsin-L are tightly coupled. (PMID: 9524064, UI:98 1 82239). 

Studies also suggest that cathepsin-L may have some roles in the terminal 
differentiation (PMID: 10699763, UI: 2016418 6). The increased level of cathepsins in tumors 
1 5 together with their ability to degrade extracellular matrix protein has led to the hypothesis that 

they are involved in the process of invasion and metastasis. In 8 cases of 
dermatofibrosarcoma protuberans (DFS), five cases of atypical fibroxanthoma (AFX) and 
twenty cases of dermatofibroma (DF). Expression of cathepsins B and pro-D could be detected 
in 5 of the 8 cases (62.5%) of DFS, whereas cathepsin pro-L was found in 4 (50%) cases. All 
20 AFX expressed cathepsin pro-L, whereas cathepsins B and pro-D were observed in 4 out of 5 
cases. None of the malignant tumors showed a recurrence or metastasis after a period of four 
years. No expression of cathepsins in DF was found. In the epidermis and appendages, an 
expression of cathepsins pro-D, pro-L and B was seen. Cathepsins may be markers of 
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increased metabolism rather than specific markers of malignancy (PMID: 9649659, UI: 

9 9075963). 

The above defined information for NOV4 suggests that this NOV4 protein may 
function as a member of a cathepsin-L precursor-like protein family. Therefore, the NOV4 
5 nucleic acids and proteins of the invention are useful in potential therapeutic applications 
implicated in various diseases and disorders described below and/or other pathologies. For 
example, the NOV4 compositions of the present invention will have efficacy for treatment of 
patients suffering from growth of soft tissue sarcomas; cathepsin L is induced in tumors by 
malignant transformation, growth factors, and tumor promoters suggesting they play an 
10 important role in tumor invasion and metastasis. Additionally, cathepsin L may be involved in 
bone resorption implicating possible roles in bone diseases such as osteoporosis, or bone 
cancers. Additional disorders include Cardiomyopathy, Atherosclerosis, Hypertension, 
Congenital heart defects. Aortic stenosis, Atrial septal defect (ASD), Atrioventricular (A-V) 
canal defect, Ductus arteriosus, Pulmonary stenosis, Subaortic stenosis, Ventricular septal 
15 defect (VSD), valve diseases. Tuberous sclerosis. Scleroderma, Transplantation, 

Adrenoleukodystrophy, Congenital Adrenal Hyperplasia, Diabetes, Von Hippel-Lindau (VHL) 
syndrome, Pancreatitis, Endometriosis, Fertility, Inflammatory bowel disease, Diverticular 
disease, Hirschsprung's disease, Crohn's Disease, Hemophilia, hypercoagulation. Idiopathic 
thrombocytopenic purpura, immunodeficiencies, Osteoporosis, Hypercalceimia, Arthritis, 

20 Ankylosing spondylitis. Scoliosis, Endocrine dysfunctions. Diabetes, Growth and reproductive 
disorders, Psoriasis, Actinic keratosis, Acne, Hair growth, allopecia, pigmentation disorders, 
endocrine disorders. The NOV4 nucleic acid encoding cathepsin-L precursor-like protein, and 
the cathepsin-L precursor-like protein of the invention, or fragments thereof, may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
25 protein are to be assessed. 

NOV5 

A disclosed NOV5 nucleic acid of 491 nucleotides (also referred to as GMba381 18_A) 
encoding a novel fatty acid-binding protein-like protein is shown in Table 5 A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 10-12 and 
30 ending with a TAA codon at nucleotides 462-464. Putative untranslated regions upstream from 
the initiation codon and downstream from the termination codon are underlined in Table 5A, 
and the start and stop codons are in bold letters. 

| Table 5A. NOV5 Nucleotide Sequence (SEQ ID NO:9) 

CATGCTGCCATQCCGArRTAnArrPTarTrTPirArnrrAnrrrnrrenrACCCACCATGGCCA 
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CAGTTCAGCAGCTGGAAGGAAGATGGCGCCTGCTGGACAGCAAAGGCTTTGATGAATACATGA 
AGGAGCTAGGAGTGGGAATAGCTTTGCAAAAAATGGGCGCAATGGCCAAGCCAGATTGTATCA 
TCACTTGTGATGGCAGAAACCTCACCACAAAAACCGAGAGCACTTTGAAAACAACACAGTTTT 
CTTGTACCCTGGGAGATGAGTTTGAAGAAACCACAGCTGATGGCAGAAAAACACAGACTGTCT 
GCAACTTTACAGATGGTGCATTGGTTCAGCATCAGGAGTGGGATGGGAAGGAAAGCACAATAA 
CAAGAAAATTGAAAGATGGGAAATTAGTGGTGGAGTGTGTCATGAACAATGTCACCTGTACTC 
GGATCTATGAAAAAGTAGAATAAAAATTCCATCATCACTTTGGACAGGAG 

The NOV5 nucleic acid was identified on chromosome 13 and has 458 of 480 bases 
(97%) identical to a Homo sapiens Fatty Acid-Binding Protein mRNA (GENB ANK-DD : 
HUMFABPHA) (B = 1.9e 97 ) 

5 A disclosed NOV5 polypeptide (SEQ ID NO: 10) encoded by SEQ ID NO:9 is 135 

amino acid residues and is presented using the one-letter code in Table 5B. Signal P, Psort 
and/or Hydropathy results predict that NOV5 does not have a signal peptide and is likely to be 
localized in the cytoplasm with a certainty of 0.6500. 


Table 5B. Encoded NOV5 protein sequence (SEQ ID NO:10) 

MATVQQLEGRWRXjLDSKGFDEYMKELGVGIAIjQKMGAMAKPDCIITCDGRNLTTKTESTLKTTQFSCTLGDE 

FEETTADGRKTQTVCHFTDGALVQHQEVJDGKESTITRKLKDGKLWECVMNMVTCTRrYEKVE 

10 

The NOV5 amino acid sequence has 129 of 135 amino acid residues (95%) identical 
to, and 134 of 135 residues (99%) similar to, the Homo sapiens 135 amino acid residue Fatty 
Acid-Binding protein Q01469 (E = 6. le -67 ). The global sequence homology is 97.037% amino 
acid similarity and 95.556% amino acid identity. 

15 NOV5 is expressed in at least the following tissues: Sensory System.Skin, Nervous 

System.Brain, Male Reproductive System.Testis, Respiratory System.Lung, Larynx, Female 
Reproductive System, .Placenta, Whole Organism, Cardiovascular System.Heart, Endocrine 
System.Parathyroid Gland, Hematopoietic and Lymphatic System, Hematopoietic Tissues, 
Liver, Tonsils, Gastro-intestinal/Digestive System.Large Intestine, Colon, Stomach, 

20 Oesophagus, Urinary System.Kidney. In addition, the NOV5 is predicted to be expressed in 
the following tissues because of the expression pattern of a closely related Mus musculus Fatty 
Acid-Binding Protein homolog (GENBANK-ID: ACC:Q05816): Sensory System.Skin, 
Nervous System.Brain, Male Reproductive System.Testis, Respiratory System.Lung, Larynx, 
Female Reproductive System, .Placenta, Whole Organism, Cardiovascular System.Heart, 

25 Endocrine System.Parathyroid Gland, Hematopoietic and Lymphatic System, Hematopoietic 
Tissues, Liver, Tonsils, Gastro-intestinal/Digestive System.Large Intestine, Colon, Stomach, 
Oesophagus, Urinary System and Kidney. 

NOV5 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 5C. 
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Table 5C. BLAST results for NOV5 

Gene Index/ 
Identifier 

Protein/ Organism 

m£Sm 


Positives 

<%) 

Expect 

gi|l3651563|ref |XP 
015760. 1| 

similar to 
GASTRIN/ CHOLECYST 
OKININ TYPE B 
RECEPTOR (CCK-B 
RECEPTOR) [Homo 
sapiens] 

135 

135/135 

(100%) 

135/135 

(100%) 

2e-65 

qi|455758l| ref |NP 0 
01435.1) 

fatty acid 
binding protein 5 
(psoriasis- 
associated) [Homo 
sapiens] 



134/135 

(98%) 

3e-63 

qi] 1365 1468) ref | XP 
016351. 1| 

similar to 
GASTRIN/ CHOLECYST 
OKININ TYPE B 
RECEPTOR (CCK-B 
RECEPTOR) [Homo 
sapiens] 

135 

125/135 

(92%) 

132/135 

(97%) 

6e-63 

qi ] 13651882 |ref]XP 
011655.5) fatty 
acid binding 
protein 5 
(psoriasis- 
associated) [Homo 
sapiens] 

fatty acid 
binding protein 5 
(psoriasis- 
associated) [Homo 
sapiens] 

135 

120/135 

(88%) 

130/135 

(95%) 

le-59 


similar to 
.GASTRIN/CHOLECYST 
OKININ TYPE B 
RECEPTOR (CCK-B 
RECEPTOR) [Homo 
sapiens] 

135 

119/135 

(88%) 

128/135 

(94%) 

5e-59 


The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 5D. 


Table 5D Clustal W Sequence Alignment 


1) NOV 5 (SEQ ID NO : 10) 

2) qi 1 13651563 I ref I XP 015760.ll similar to GASTRIN/ CHOLECYSTOKININ TYPE B RECEPTOR 
(CCK-B RECEPTOR) [Homo sapiens] (SEQ ID NO: 91) 

3) qi | 4557581 | ref | NP 001435.l| fatty acid binding protein 5 (psoriasis-associated) 
[Homo sapiens] (SEQ ID NO: 92) 

4) qi 1 13651468] ref 1XP 016351. l[ similar to GASTRIN/ CHOLECYSTOKININ TYPE B RECEPTOR 
(CCK-B RECEPTOR) [Homo sapiens] (SEQ ID NO: 93) 

5) qi 1 13651882 1 ref ]XP 011655.5] fatty acid binding protein 5 (psoriasis- 
associated) [Homo sapiens] (SEQ ID NO: 94) 

6) qi 1 14746180 1 ref ] XP 018419.2] similar to GASTRIN/ CHOLECYSTOKININ TYPE B RECEPTOR 
(CCK-B RECEPTOR) [Homo sapiens] (SEQ ID NO: 95) 


NOV 5 


gi 

gi 

gi 

gi 

gi 


13651563 | 
4557581) 
13651468] 
13651882 | 
14746180 j 



NOV 5 


gi 

gi 


13651563] 

4557581] 





80 


90 

J • , 


100 


FEETTADGRKTQTVCNFTDGAIiVQHQEW 

iFEETTADGRKTQTVCNFTDGALVQHQEW 

FEETTADGRKTQTVCNFTDGALVQHQEW 
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gi|l3651468| 
gi j 13 651882 I 
gi j 14746180 I 


INL3 

CIK1 

DES 1 ] 

['Ll 

CTT? 

3FS' 

NL!3 

CIKJ 

hes: 

['Ll 

CTT( 

2FSi 

NL1 

cira 

ces: 

I’Ll 

CTTC 

3FS| 


;gFEE^ 

PTADC 

3RKTQTVCNFTDC 

I 

hq: 

|fee: 

rTADC 

3RKTQTVCNFTDC 

3ALVQ 

HQ 

§feeJ 

Jtadc 

SRgTQTVCNFTDC 

3ALVQ 

hq; 


NOV 5 

gi 

13651563) 

gi 

4557581 | 

gi 

13651468 

gi 

13651882 

gi 

14746180 


110 


120 


130 



Table 5E list the domain description from DOMAIN analysis results against NOV5. 
This indicates that the N0V5 sequence has properties similar to those of other proteins known 
5 to contain this domain. 


Table 5E. Domain Analysis of NOV5 

qnl |pfam|pfam00061 , lipocalin, Lipocalin / cytosolic fatty-acid 
binding protein family. Lipocalins are transporters for small 
hydrophobic molecules, such as lipids, steroid hormones, bilins, and 
retinoids- Alignment subsumes both the lipocalin and fatty acid 
binding protein signatures from PROSITE. This is supported on 
structural and functional grounds. Structure is an eight- stranded beta 
barrel. {SEQ ID NO: 96) 

Length = 145 residues, 100.0% aligned 
Score = 47.8 bits (112), Expect - 4e-07 


NOV 5 6 

PfaraOOOSl 1 


Q LEGRWRLLD S KG FD E YMK - ELGVGIALQKMGAMAK- PDCI 1TCDGENLTTKTESTLKTT 

+ M 1+ I II +1 MM I +1 I + I II 1+ I 

KFAGKWYLVASANFDPELKEELGVLEATRKEITPLiKEGNIiEIVFDGDKNGICEETFGKLE 


63 

60 


N0V5 64 

Pfam00061 61 


QFSCTLGDEFEETTADGRKTQTVCNFTDGALVQHQEWDGKESTI TRKLKDG 


+ II 11+ III ++ + II 1+ II I++ I +1 

KTK-KLGVEFDYYTGDNRFWLDTDYDNYLLVCVQKGDGNETSRTAELYGRTPELSPEAL 


114 

119 


NOV5 115 KLWECVM NNVTCTRIYEKV 134 

+1 +11 III 1+ 

Pfam00061 120 ELFETATKELGI PEDNWCTRQTERC 145 


10 Fatty acid metabolism in mammalian cells depends on a flux of fatty acids, between 

the plasma membrane and mitochondria or peroxisomes for beta-oxidation, and between other 
cellular organelles for lipid synthesis. The fatty acid-binding protein (FABP) family consists 
of small, cytosolic proteins believed to be involved in the uptake, transport, and solubilization 
of their hydrophobic ligands. Members of this family have highly conserved sequences and 
1 5 tertiary structures. Fatty acid-binding proteins were first isolated in the intestine (FABP2; 

OMIM- 134640) and later found in liver (FABP1; OM1M- 134650) . striated muscle (FABP3; 
OMIM- 134651) . adipocytes (FABP4; OMIM- 600434) and epidermal tissues (E-FABP; 
GDB ID: 136450 ) . 
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Epidermal fatty acid binding protein (E-FABP) was cloned by as a novel keratinocyte 

protein by Madsen et al ( 1 992, PMID : 1 5 1 2466) from skin of psoriasis patients. Later using 
quantitative Western blot analysis, Kingma et al. (1998, PMID: 9521644) have shown that in 
addition to the skin, bovine E-FABP is expressed in retina, testis, and lens. Since E-FABP was 
5 originally identified from the skin of psoriasis patients, it is also known as psoriasis- 

associated fatty acid-binding protein (PA-FABP). PA-FABP is a cytoplasmic protein, and is 
expressed in keratinocytes. It is highly up-regulated in psoriatic skin. It shares similarity to 
other members of the fatty acid-binding proteins and belongs to the fabp/p2/crbp/crabp family 
of transporter. PA-FABP is believed to have a high specificity for fatty acids, with highest 
10 affinity for cl 8 chain length. Decreasing the chain length or introducing double bonds reduces 

the affinity. PA-FABP may be involved in keratinocyte differentiation. 

hnmunohistochemical localization of the expression of E-FABP in psoriasis, basal and 
squamous cell carcinomas has been carried out in order to obtain indirect information, at the 
cellular level, on the transport of the fatty acidss. (Masouye et al, 1996, PMID: 8726632). E- 
1 5 FABP was localized in the upper stratum spinosum and stratum granulosum in normal and 
non-lesional psoriatic skin. In contrast, lesional psoriatic epidermis strongly expressed E- 
FABP in all suprabasal layers, like nonkeratinized oral mucosa. The basal layer did not 
express E-FABP reactivity in any of these samples. Accordingly, basal cell carcinomas were 
E-FABP negative whereas only well-differentiated cells of squamous cell carcinomas 
20 expressed E-FABP. This suggests that E-FABP expression is related to the commitment of 
keratinocyte differentiation and that the putative role of E-FABP should not be restricted to the 
formation of the skin lipid barrier. Since the pattern of E-FABP expression mimics cellular FA 
transport, our results suggest that lesional psoriatic skin and oral mucosa have a higher 
metabolism/transport for FAs than normal and non-lesional psoriatic epidermis. 

25 The above defined information for NOV5 suggests that this NOV5 protein may 

function as a member of a fatty acid-binding protein family. Therefore, the NOV5 nucleic 
acids and proteins of the invention are useful in potential therapeutic applications implicated in 
various diseases and disorders described below and/or other pathologies. For example, the 
NOV5 compositions of the present invention will have efficacy for treatment of patients 
30 suffering from psoriasis, basal and squamous cell carcinomas, obesity, diabetis, and/or other 
pathologies and disorders involving fatty acid transport of skin, oral mucosa as well as other 
organs, Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects. Aortic 
stenosis , Atrial septal defect (ASD), Atrioventricular (A-V) canal defect. Ductus arteriosus. 
Pulmonary stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, 
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Tuberous sclerosis. Scleroderma, Transplantation, Adrenoleukodystrophy, Congenital Adrenal 
Hyperplasia, Diabetes, Von Hippel-Lindau (VHL) syndrome, Pancreatitis, Endometriosis, 
Fertility, Inflammatory bowel disease. Diverticular disease, Hirschsprung's disease, Crohn's 
Disease, Hemophilia, hypercoagulation, Idiopathic thrombocytopenic purpura, 

5 immunodeficiencies, Osteoporosis, Hypercalceimia, Arthritis, Ankylosing spondylitis. 

Scoliosis, Endocrine dysfunctions, Diabetes, Growth and reproductive disorders, Psoriasis, 
Actinic keratosis, Acne, Hair growth, allopecia, pigmentation disorders and endocrine 
disorders. The NOV5 nucleic acid encoding fatty acid-binding protein, and the fatty acid- 
binding protein of the invention, or fragments thereof, may further be useful in diagnostic 
10 applications, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. 

NOV6 

NOV6 includes nine novel neurolysin precursor-like proteins disclosed below. The 
disclosed proteins have been named NOV6a, NOV6b, NOV6c, NOV6d, NOV6e, NOV6f, 

15 NOV6g, NOV6h and NOV6i. 

NOV6a 

A disclosed NO V6a nucleic acid of 2170 nucleotides (also referred to as 
SC133790496_A) encoding a novel neurolysin precursor-like protein is shown in Table 6A. 

An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
20 16-18 and ending with a TGA codon at nucleotides 2128-2130. Putative untranslated regions 

upstream from the initiation codon and downstream from the termination codon are underlined 
in Table 6A, and the start and stop codons are in bold letters. 


Table 6A, NOV6a Nucleotide Sequence (SEQ ID NO:ll) 

CCTCTCAGCGCTCCCA TGATCGCCCGGTGCCTTTTGGCTGTGCGAAGCCTCCGCAGGGTTGGTGGTTCCA 

GGATTTTACTCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCTCTTCAGGCAATGTCTTCCTATACTGT 

GGCTGGCAGAAATGTTTTAAGATGGGATCTTTCACCAGAGCAAATTAAAACAAGAACTGAGGAGCTCATT 

GTGCAGACCAAACAGGTGTACGATGCTGTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGTC 

TGCAGGCACTGGCAGATGTAGAAGTAAAGTATATAGTGGAAAGGACCATGCTAGACTTTCCCCAGCATGT 

ATCCTCTGACAAAGAAGTACGAGCAGCAAGTACAGAAGCAGACAAAAGACTTTCTCGTTTTGATATTGAG 

ATGAGCATGAGAGGAGATATATTTGAGAGAATTGTTCATTTACAGGAAACCTGTGATCTGGGGAAGATAA 

AACCTGAGGCCAGACGATACTTGGAAAAGTCAATTAAAATGGGGAAAAGAAATGGGCTCCATCTTCCTGA 

ACAAGTACAGAATGAAATCAAATCAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAACAAAAAC 

CTCAATGAGGATGATACCTTCCTTGTATTTTCCAAGGCTGAACTTGGTGCTCTTCCTGATGATTTCATTG 

ACAGTTTAGAAAAGACAGATGATGACAAGTATAAAATTACCTTAAAATATCCACACTATTTCCCTGTCAT 

GAAGAAATGTTGTATCCCTGAAACCAGAAGAAGGATGGAAATGGCTTTTAATACAAGGTGCAAAGAGGAA 

AACACCATAATTTTGCAGCAGCTACTCCCACTGCGAACCAAGGTGGCCAAACTACTCGGTTATAGCACAC 

ATGCTGACTTCGTCCTTGAAATGAACACTGCAAAGAGCACAAGCCGCGTAACAGCCTTTCTAGATGATTT 

AAGCCAGAAGTTAAAACCCTTGGGTGAAGCAGAACGAGAGTTTATTTTGAATTTGAAGAAAAAGGAATGC 

AAAGACAGGGGTTTTGAATATGATGGGAAAATCAATGCCTGGGATCTATATTACTACATGACTCAGACAG 

AGGAACTCAAGTATTCCATAGACCAAGAGTTCCTCAAGGAATACTTCCCAATTGAGGTGGTCACTGAAGG 

CTTGCTGAACACCTACCAGGAGTTGTTGGGACTTTCATTTGAACAAATGACAGATGCTCATGTTTGGAAC 

AAGAGTGTTACACTTTATACTGTGAAGGATAAAGCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACC 

TCTATCCAAGGGAAGGAAAATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGGCTGCCTTCTGCCTGA 

TGGAAGCCGGATGATGGCAGTGGCTGCCCTCGTGGTGAACTTCTCACAGCCAGTGGCAGGTCGTCCCTCT 
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CTCCTGAGACAOSACGAGGTGAGGACTTACTTTCATGAGTTTGGTCACGTGATGCATCAGATTTGTGCAC 

AGACTGATTTTGCACGATTTAGCGGAACAAATGTGGAAACTGACTTTGTAGAGGTGCGATCGCAAATGCT 

TGAAAATTGGGTGTGGGACGTCGATTCCCTCCGAAGATTGTCAAAACATTATAAAGATGGAAGCCCTATT 

GCAGACGATCTGCTTGAAAAACTTGTTGCTTCGCTTATGTTATTAGGTCTTCTGACCCTGCGCCAGATTG 

TTTTGAGCAAAGTTGATCAGTCTCTTCATACCAACACATCGCTGGATGCTGCAAGTGAATATGCCAAATA 

CTGCTCAGAAATATTAGGAGTTGCAGCTACTCCAGGTACAAATATGCCAGCTACCTTTGGACATTTGGCA 

GGGGGATACGATGGCCAATATTATGGATATCTTTGGAGTGAAGTATTTTCCATGGATATGTTTTACAGCT 

GTTTTAAAAAAGAAGGGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACCTAATCCTGAAACC 

TGGGGGATCTCTGGACGGCATGGACATGCTCCACAATTTCTTGAAACGTGAGCCAAACCAAAAAGCGTTC 

CTAATGAGTAGAGGCCTGCATGCTCCGTGAACTGGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAG 


The disclosed NOV6a nucleic acid sequence was identified on chromosome 5 and has 
1994 of 2170 (91%) identical to a Sus scrofa Neurolysin Precursor mRNA (GENBANK-DD: 
PIGSABP) (E = 0.0). 

5 A disclosed NOV6a polypeptide (SEQ ID NO.T2) encoded by SEQ ID NO: 1 1 is 704 

amino acid residues and is presented using the one-letter amino acid code in Table 6B. Signal 
P, Psort and/or Hydropathy results predict that NOV6a contains a signal peptide and is likely 
to be localized at the plasma membrane with a certainty of 0.7000. The most likely cleavage 
site for a NOV6a peptide is between amino acids 17 and 18, at: VGG-SR. 

Table 6B. Encoded NOV6a protein sequence (SEQ ID NO:12). 

MIARCLLAVRSLRRVGGSRILLRMTLGREVMSPLQAMSSYTVAGKNVLRWDLSPEQIKTRTEELIVQTKQVYDAVG 
MLGIEEVTYENCLQALADVEVKYIVERTMLDFPQHVSSDKEVRAASTEADKRIjSRFDIEMSMRGDIFERIVHLQET 
CDU3KIKPEARRYLEKSIKMGKRNGLHLPEQVQNEIKSMKKRMSELCIDFNKNUIEDDTFLVFSKAELGALPDDFI 
DSLEKTDDDKYKITLKYPHYFPVMKKCCI PETRRRMEMAFNTRCKEENTX ILQQLLPLRTKVAKLLGYSTHADFVL 
BMNTAKSTSRVTAFLDDLSQKLKPLGEAEREFILNLKKKECKDRGFEYDGKINAWDLYYYMTQTEELKYSIDQEFIi 
KEYFPIEWTEGLLNTYQELLGLSFEQMTDAHVWNKSVTLYTVKDKATGEVLGQFYLDLYPREGKYNHAACFGLQP 
GCLLPDGSRMMAVAALWNFSQPVAGRPSLLRHDEVRTYFHEFGHVMHQICAQTDFARFSGTNVETDFVEVPSQML 
ENWVWDVDSLRRIiSKHYKDGSPIADDLLEKLVASLMLLGLLTLRQIVLSKVDQSLHTNTSLDAASEYAKYCSEILG 
VAATPGTNMPATFGHLAGGYDGQYYGYLWSEVFSMDMFYSCFKKEGIMNPEWGMKYRNLILKPGGSLDGMDMLHN 
FLKREPNQKAFLMSRGLHAP 

10 

The NOV6a amino acid sequence has 661 of 704 amino acid residues (93%) identical 
to, and 667 of 704 amino acid residues (96 %) similar to, the Sus scrofa 704 amino acid 
residue Neurolysin Precursor protein (Q02038) (E = 0.0). The global sequence homology is 
95.164% amino acid homology and 94.026 % amino acid identity. 

15 NOV6a is expressed in at least the following tissues: Whole Organism, Sensory 

System, Skin, Foreskin, Gastro-intestinal/DigestiveSystem, Large Intestine, Colon, Salivary 
Glands, Cardiovascular System, Vein, Umbilical Vein, Female Reproductive System, Uterus, 
Nervous System, Brain, Prosencephalon/Forebrain, Diencephalon, Thalamus, Cardiovascular 
System, Artery, Coronary Artery, Heart, Male Reproductive System and Prostate. In addition, 

20 NOV6a is predicted to be expressed in the following tissues because of the expression pattern 
of a closely related Sus scrofa Neurolysin Precursor homolog (GENBANK-ID: PIGSABP): 
Whole Organism, Sensory System, Skin, Foreskin, Gastro-intestinal/Digestive System, Large 
Intestine, Colon, Salivary Glands, Cardiovascular System, Vein, Umbilical Vein, Female 
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Reproductive System, Uterus, Nervous System, Brain, Prosencephalon/Forebrain, 
Diencephalon, Thalamus, Cardiovascular System, Artery, Coronary Artery, Heart, Male 
Reproductive System and Prostate. 

NOV6a also has homology to the amino acid sequences shown in the BLASTP data 
5 listed in Table 6C. 


Table 6C. BLAST results for NOV6a 

Gene Index/ 
Identifier 

Protein/ Organism 

Length 

(aa) 



Expect 


NEUROLYSIN 

PRECURSOR 

(NEUROTENSIN 

ENDOPEPTIDASE) 

(MITOCHONDRIAL 

OLIGOPEPTIDASE M 

[Sus scrofa] 


661/705 

(93%) 

677/705 
(95%) I 

0.0 

qi 114149738 |ref|NP 
065777. l| 

neurolysin; 
KIAA1226 protein; 
neurotensin 
endopeptidase 
[Homo sapiens] 


700/705 

(99%) 

701/705 

(99%) 

0.0 

gi | 1171691 ) sp ) P42 67 
6 | NEUL RAT 

NEUROLYSIN 
PRECURSOR 
(NEUROTENSIN 
ENDOPEPTIDASE) 
(MITOCHONDRIAL 
OLIGOPEPTIDASE M) 
[Rattus 
norvegicus] 

704 

626/703 

(89%) 

667/703 

(94%) 

0.0 


endopeptidase 
24.16 type M2 
[Sus scrofa] 

745 

652/691 

(94%) 

668/691 

(96%) 

0.0 

gi| 1783123 |dbi | BAA1 
9061. l| (AB000170) 

endopeptidase 
24 . 16 type M3 
[Sus scrofa] 

681 

644/682 

(94%) 

660/682 

(96%) 

J 

0.0 


The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 6D. 


Table 6D Information for the ClustalW proteins 

1) NOV6a (SEQ ED NO: 12) 

2) gil417743lsplQ02038INEUL PIG NEUROLYSIN PRECURSOR (NEUROTENSIN ENDOPEPTIDASE) 
(MITOCHONDRIAL OLIGOPEPTIDASE M [Sus scrofa] (SEQ ID NO:97) 

3) gil 141 49738 IreflNP 065777.1 [ neurolysin; KIAA1226 protein; neurotensin endopeptidase [Homo sapiens] 
(SEQ ID NO:98) 

4) gill 171691lst)IP42676INEUL RAT NEUROLYSIN PRECURSOR (NEUROTENSIN ENDOPEPTIDASE) 
(MITOCHONDRIAL OLIGOPEPTIDASE M) [Rattus norvegicus] (SEQ ID NO:99) 

5) gi|1783127ldbilB AA19063.il (AB000I72) endopeptidase 24.16 type M2 [Sus scrofa] (SEQ ID NO:100) 

6) gill783123ldbilB AA19061.il (AB000170) endopeptidase 24.16 type M3 [Sus scrofa] (SEQ ID NO:101) 


NOV6A 

gi 

1 417743 | 

gi 

1 14149738 

gi 

|1171691 

gi 

1783127 

gi 

1783123 


10 


20 


MVCTEGHIARELGATFSSSAPLGGHPFPFVWH 



40 


50 




AV 

AA 

AV 

TL 

CKQGDWSQARPKTNA 
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NOV6A 

gi 
gi 
gi 
gi 
gi 


417743] 

14149738] 

1171691] 

1783127] 

1783123 


NOV6A 
gi 417743] 
gi 14149738] 
gi 1171691] 
gi 1783127] 
gi 1783123] 


NOV 6 A 

gi 
gi 
gi 
gi 
gi 


417743] 
14149738 | 
1171691] 
1783127] 
1783123) 


NOV6A 


gi 

gi 

gi 

gi 

gi 


417743) 

14149738] 

1171691 

1783127 

1783123 


NOV6A 
gi 417743] 
gi 14149738 | 
gi 1171691 
gi 1783127 
gi 1783123 


NOV6A 

gi 
gi 
gi 
gi 
gi 


417743 | 

14149738| 

1171691 

1783127 

1783123 


NOV6A 

gi 

1 417743 | 

gi 

|14149738 | 

gi 

1171691 


gi 

1783127 


gi 

1783123 | 



NOV6A 

gi 
gi 
gi 
gi 


417743 | 
14149738] 
1171691] 
1783127] 



210 220 230 240 250 





DTFLVFSKAELGALPDDFIDSLEKTDDgKYKITLKYPHYFPVMKKCCIPE 

dtflvfskaelgalpddfidslektdd|kykitlkyphyfpvmkkccipe 

dtflvfskaelgalpddfidslektddSkykitlkyphyfpvmkkccipe 

dt^lvfskaelgalpddfxdslektd^kyk^tlkyphyfpvmkkcc^pe 

dtflvfskaelgalpddfidslektddSkykitlkyphyfpvmkkccxpe 

dtflvfskaelgalpddfidslektddSkykitlkyphyfpvmkkccipe 


310 320 330 340 350 


TRRgMEMAFNTRCKEENTIILQgLr.PLRgKVAKrjI.GYSTHADFVLEMNTi 

trrkmemafntrckeentiilq|llplrakvakllgysthadfvlemnt; 

TRRjjMEMAFNTRCKEENTIILQSLLPLRQKVAKLLGYSTHADFVLEMNT, 

TRRKMEMAF2TRCKgEI^2 IL QS LLPLR2 ^ AKLLGY S TI ^ F ^ E 2 NTj 

TRRKMEMAFNTRCKEENTIILQgLLPLRAKVAKLLGYSTHADFVLEMNTj 

trrkmemafntrckeentiilq|llplrakvaklxgysthadfvlemnt; 


360 370 380 390 400 



410 420 430 440 450 
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gi 1 1783123 | 


iLHYYMTQTEELKYSVDQEgLKEYFPIEWTEGLLNIYQSLLGLSFEQVT 


NOV6A 
gi 1 417743 | 
gi | 14149738 | 
gi | 1171691 
gi | 1783127 
gi j 1783123 


460 470 480 490 500 


DAHVWNKSVTLYTVKDKATGEVLGQFYLDLYPREGKYNHAACFGLQPGCL 

DAHVWNKSVTLYTVKDKATGEVLGQFYLDLYPREGKYNHAACFGLQPGCL 

DAHVWNKSVTLYTVKDKATGEVLGQFYLDLYPREGKYNHAACFGLQPGCL 

dahvwnksv|lytvkdkatgevlgqfyldlypregkynhaacfglqpgcl 

DAHVWNKSVTLYTVKDKATGEVLGQFYLDLYPREGKY^JHAACFGLQPGCL 

DAHVWNKSVTLYTVKDKATGEVLGQFYLDLYPREGKYMHAACFGLQPGCL 


NOV6A 
gi | 417743 | 
gi j 1414973J 
gi | 1171691 
gij 1783127 
gi j 1783123 


510 


520 


530 


540 


550 



560 


570 


580 


590 


600 



NOV6A 
gi) 417743 | 
gi j 14149738 
gi j 1171691 1 
gij 1783127 j 
gi j 1783123 j 



I • • • • l 


L-J_ 


NOV6A 

S 

aatpgtnmpatfghlaggydgqyygylwsevfsmdmfyscfkkegxmnp 

gi 

417743) 


AATP GTNMP AT FGHL AGG YD GQYYG YLWS E VF SMDMFY S CFKKEGIMNP 

gi 

14149738) | 

aatpgtnmpatfghlaggydgqyygylwsevfsmdmfyscfkkegimnp 

gi 

1171691 

9 

AATPGTNMPATFGHLAGGYDGQYYGYLWSEVFSMDMFgSCFKKEGIMNP 

gi 

1783127 

M 

AATPGTNMPATFGHLAGGYDGQYYGYLWSEVFSMDMFYSCFKKEGIMNP 

gi 

1783123 

2 

AATPGTNMPATFGHLAGGYDGQYYGYLWSEVFSMDMFYSCFKKEGIMNP 


NOV6A 

gi 
gi 
gi 
gi 
gi 


417743 | 
14149738 | 
1171691 
1783127 
1783123 


I 


710 


720 


730 


740 

• • I •• 


_L 


gMKYRNLILKPGGSLDGMDML^jNFLKREPNQKAFLMSRGLHAP 
JMKYRNLILKPGGSLDGMDMLQNFLKREPNQKAFLMSRGLHAP 
SMKYRNLILKPGGSLDGMDMLgNFLKREPNQKAFLMSRGLHAP 
Smkyrnlilkpggsldgmdmlqnfl2repnqkaflmsrgl[ 
Smkyrnlilkpggsldgmdmlqnflkrepnqkaflmsrglhap 
Smkyrnlilkpggsldgmdmlqnflkrepnqkaflmsrglhap 


Table 6E lists the domain description from DOMAIN analysis results against NOV6a. 
This indicates that the NOV6a sequence has properties similar to those of other proteins 
known to contain this domain. 
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Table 6E. Domain Analysis of NOV6a 

gnl | Pfam|pfam01432 f Peptidase_M3 , Peptidase family M3. This is the 
Thimet oligopeptidase family, large family of mammalian and bacterial 
oligopeptidases that cleave medium sized peptides. The group also 
contains mitochondrial intermediate peptidase which is encoded by 
nuclear DNA but functions within the mitochondria to remove the leader 
sequence. (SEQ ID NO: 102) 

Length = 603 residues, 100.0% aligned 
Score = 617 bits (1592), Expect = 5e-178 


N0V6a 

Pfam01432 

N0V6a 

Pfam0l432 

NOV6a 

Pfam01432 

NOV6a 

Pf ara01432 

NOV6a 

Pfam01432 

N0V6a 

Pfam01432 

NOV6a 

Pfam01432 

NOV6a 

Pf am01432 

NOV6a 

Pfam01432 

N0V6a 

Pf am01432 


8 8 CliQALADVEVKYI VERTMLDFPQHVSSDKEVRAASTEADKRLSRFDIEMSMRGDIFERIV 

| + I I ++ 1 + + 1 | |1|+ | + I I ++ 1 1 + 1 + 1 1 ++ I + 

1 TLKALDELEDTLCRVYDLGEFLQSAHPDKELLEAAEEASEKLSELMNYLSLREDLYTRLK 
148 HLQ- ETCDLGKIKPEARRYLEKSIKMGKRNGIiHLPEQVQNEIKSMKKRMSELCIDFNKNL 

+ + + Hill +11 I +++I + 111+ + + I +11 + II I I III 

61 AVLDDKSKSESLDPEARRVVEKFEKDFEKSGIGLPEEKREKFKIjIKKELKEIjGIAFEKNL 
207 NEDDTFLVFS KAELGALPDD FIDS LEKTDDDKYKITLKYPHYF PVMKKCC I PETRRRMEM 

I I I++ +| 11+ + I III ++ II II l + H I III ++ 

121 REKKHLLSFTEEKIAGLPEPVLASAEKTFEELGN-TLAYPT-IjPLMKYCENNETREKLYS 
267 AFNTRCKEENTIILQQLLPLRTKVAKLLGYSTHADFVIiEMNTAKSTSRVTAFLDDLSQKL 

I++ I + II I ++ Ml ++I III +1+1+ +11 11+ I III I I 

179 AYHNRLESENRAIRKEALKLRAELAYLLGRNTYANLUaEDKMAKNPEAVXiRFIiDSLRSKA 
327 KPLGEAEREFILNLKKKECKDRGFEYDGKINAWDLYYYMTQTEELKYSIDQEFLKEYFPI 

III I HIM ++ II II + I lll+l I II 111 + 

23 9 LPNNEI EliAVIDELKKKEL GVNELLPWDHRYYSIiRYREEKYSLDPELLKPYFPL 

387 EWTEGLLNTYQELLGLSFEQMTDAHVWNKSVTLYTVKDKATGEVLGQFYIjDLYPREGKY 

. •+ III ++ll 11+11+ l 11+ I I 11+ 11*111111 I I 

293 TPLIEGLFRLFKELYGLTFEEAADGEVWHPDVRLGEVYDEILKGALGEFYLDLYARRGGK 
447 NHAACFGLQPGCLLPDGSRMMAVAALWNFSQPVAGRPSLLRHDEVRTYFHEFGHVMHQI 

hi ii +ni+ n++i ii+nii ii+i i mm ii + 

353 RTGACSGG- - GSLDG QLPVAYLLCNFTKPSAGKPSLLTHDDVFTLFHEFGHSMHSM 

507 CAQTD F ARFSGTNVE TD FVEVP S QMLENWVWDVDS LRRIiS KHYKDG S P I ADDLLEKLVAS 

++i ++ m i im+ii + IH+I+ i mm I M i+iiii i + 

407 LSRTHYSYVSGTYVPIDFVEIPSILNENWLWEPLLLNLLSKHYKTGEPIPDELLEKFFAT 
567 LM-LiLGLLTLRQIVLSKVDQSLHTNTSLDAASEYAKYCSE I LGVAAT - - PGTNMPATFGH 

I I 11+ + +ll II I I 11+ + I++I III III 

467 KFRQTGFATFEQI IHALLDQGLHHLTEEDLTEI YAELNEKYFGLSAVDKPGTLWWARFPH 

624 LAGGYDGQYYGYLWSEVFSMDMFYSCFKKEGIMNPEWGMKYRNLILKPGGSLDGMDMLH 

III || ||++ + 1+1 + I 1+1 +1 I I++II I III I ++II 

527 FYGGYAANYYVYLYATGLAADLFLAKFIKDGDIiNRE-NGVRYRKEFLSSGGSKDPLEMLK 


NOV6a 684 NFLKREPNQKAFLMSRGL 701 

II II++ II + II 

Pfam01432 586 KFLGDEPSKDPFLEAMGL 603 


147 

60 

206 

120 

266 

178 

326 

238 

386 

292 

446 

352 

506 

406 

566 

466 

623 

526 

683 

585 


Novel variants for the NOV6a nucleic acid and Neurolysin Precursor-like protein 
sequences are also disclosed herein as variants of NOV6a. A variant sequence can include a 
5 single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
10 nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 
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one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 
SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 
occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 
any amino acid sequence of a protein but may result in altered regulation of the expression 
pattern for example, alteration in temporal expression, physiological response regulation, cell 
type expression regulation, intensity of expression, stability of transcribed message. Variants 
are reported individually, but any combination of all or a subset are also included. 

A disclosed NOV6b nucleic acid (also referred to as 13375342) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6F. NOV6b 
nucleotide changes are underlined in Table 6F. 


Table 6F. NOV6b Nucleotide Sequence (SEQ ID NO:13) 

CCTCTCAGCGCTCCCATGATCGCCCGGTGCCTTTTGGCTGTGCGAAGCCTCCGCAGGGTTGGTGGTTCCAGGATTTTAC" 

tcagaatgacgttaggaagagaagtgatgtctcctcttcaggcaatgtcttcctatactgtggctggcagaaatgtttt 

AAGATGGGATCTTTCACCAGAGCAAATTAAAACAAGAACTGAGGAGCTCATTGTGCAGACCAAACAGGTGTACGATGCT 
GTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGTCTGCAGGCACTGGCAGATGTAGAAGTAAAGTATATAG 
TGGAAAGGACCATGCTAGACTTTCCCCAGCATGTATCCTCTGACAAAGAAGTACGAGCAGCAAGTACAGAAGCAGACAA 
AAGACTTTCTCGTTTTGATATTGAGATGAGCATGAGAGGAGATATATTTGAGAGAATTGTTCATTTACAGGAAACCTGT 
GATCTGGGGAAGATAAAACCTGAGGCCAGACGATACTTGGAAAAGTCAATTAAAATGGGGAAAAGAAATGGGCTCCATC 
TTCCTGAACAAGTACAGAATGAAATCAAATCAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAACAAAAACCT 
CAATGAGGATGATACCTTCCTTGTATTTTCCAAGGCTGAACTTGGTGCTCTTCCTGATGATTTCATTGACAGTTTAGAA 
AAGACAGATGATGACAAGTATAAAATTACCTTAAAATATCCACACTATTTCCCTGTCATGAAGAAATGTTGTATCCCTG 
AAACCAG AAG AAGGATGGAAATGG CTTTTAATACAAGG TGCAAAG AGG AAAACAC CAT AATTTTG C AG CAG CT ACTCCC 
ACTGCGAACCAAGGTGGCCAAACTACTCGGTTATAGCACACATGCTGACTTCGTCCTTGAAATGAACACTGCAAAGAGC 
ACAAGCCGCGTAACGGCCTTTCTAGATGATTTAAGCCAGAAGTTAAAACCCTTGGGTGAAGCAGAACGAGAGTTTATTT 
TGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTTTGAATATGATGGGAAAATCAATGCCTGGGATCTATATTACTA 
CATGACTCAGACAGAGGAACTCAAGTATTCCATAGACCAAGAGTTCCTCAAGGAATACTTCCCAATTGAGGTGGTCACT 
GAAGGCTTGCTGAACACCTACCAGGAGTTGTTGGGACTTTCATTTGAACAAATGACAGATGCTCATGTTTGGAACAAGA 
GTGTTACACTTTATACTGTGAAGGATAAAGCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACCTCTATCCAAGGGA 
AGGAAAATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGGCTGCCTTCTGCCTGATGGAAGCCGGATGATGGCAGTG 
GCTGCCCTCGTGGTGAACTTCTCACAGCCAGTGGCAGGTCGTCCCTCTCTCCTGAGACACGACGAGGTGAGGACTTACT 
TTCATGAGTTTGGTCACX3TGATGCATC^GATTTGTGCACAGACTGATTTTGCACGATTTAGCGGAACAAATGTGGAAAC 
TGACTTTGTAGAGGTGCCATCGCAAATGCTTGAAAATTGGGTGTGGGACGTCGATTCCCTCCGAAGATTGTCAAAACAT 
TATAAAGATGGAAGCCCrATTGCAGACGATCTGCTTGAAAAACTTGTTGCTTCGCTTATGTTATTAGGTCTTCTGACCC 
TGCGCCAGATTGTTTTGAGCAAAGTTGATCAGTCTCTTCATACCAACACATCGCTGGATGCTGCAAGTGAATATGCCAA 
AT ACTG CTCAGAAAT ATT AGG AGTTG CAGCTACT CCAGGT ACAAAT ATGCCAG CT AC CT’TTGGACATTTGG CAGG GGGA 
TACGATGGCCAATATTATGGATATCTTTGGAGTGAAGTATTTTCCATGGATATGTTTTACAGCTGTTTTAAAAAAGAAG 
GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACCTAATCCTGAAACCTGGGGGATCTCTGGACGGCATGGA 
CATGCTCCACAATTTCTTGAAACGTGAGCCAAACCAAAAAGCGTTCCTAATGAGTAGAGGCCTGCATGCTCCGTGAACT 
GGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAG __ 


A disclosed NOVb polypeptide (SEQ ID NO:14) encoded by SEQ ID NO:13 is is 
presented using the one-letter amino acid code in Table 6G. NOV6b amino acid changes, if 
any, are underlined in Table 6G. 


Table 6G. Encoded NOV6b protein sequence (SEQ ID NO:14). 

MI^CLIiAVRSLRRVGGSRILIjRMTLGREVMSPLQAMSSYTVAGRNVLRWDLSPEQIKTRTEELTVQTKQVYDAVGMLGXEEVTY 
ENCLQALADVEVKYXVSRTMLDFPQHVSSDKEVRAASTEADKRIiSRFDIEMSMRGDIFERIVHIiQETCDIiGKIKPEARRYIiEKSI 
KMGKRNGIiHLPEQVQNEIKSMKKRMSELCIDFNKNLNEDDTFLVFSKAELGALPDDFXDSLEKTDDDKYKITLKYPHYFPVMKKC 
Cl PETRRRMEMAFNTRCKEENTI ILQQLLPIiRTKVAKLLG YSTHADFVLEMNTAKSTSRVTAFliDDLSQKLKPLGEAEREFI LNL 
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KKKECKDRGFEYDGKINAWBLYYYMTQTEELKYS I DQEPLKEYF PI EVVTEGLLNTYQELLGLS FEQMTDAHVWNKS VTLYTVKD 
KATGEVLGQFYLDLYPREGKYNHAACFGLQPGCLLPDGSRMMAVAALWNFSQPVAGRPSLLRHDEVRTYFHEFGHVMHQICAQT 
DFARFSGTNVETDFVEVPSQMLENWVWDVDSLRRLSKHYKDGSPIADDIiLEKLVASLMLLGLLTLRQIVLSKVDQSLHTNTSLDA 
ASEYAKYCSEILGVAATPGTNMPATFGHLAGGYDGQYYGYLWSEVFSMDMFYSCFKKEGIMNPEWGMKYRNLILKPGGSLDGMD 
MLHNFLKRB PNQKAFLMSRGLHAP 


A disclosed NOV6c nucleic acid (also referred to as c99.456) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6H. NOV6c 
5 nucleotide changes are underlined in Table 6H. 


Table 6H. NOV6c Nucleotide Sequence (SEQ ID NO:15) 

CCTCTCAGCGCTCCCATGATCGCCCGGTGCCTTTTGGCTGTGCGAAGCCTCCGCAGGGTTGGTGGTTCCAGGATTTTAC 
TCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCTCTTCAGGCAATGTCTTCCTATACTGTGGCTGGCAGAAATGTTTT 
AAGATGGGATCTTTCACCAGAGCAAATTAAAACAAGAACTGAGGAGCTCATTGTGCAGACCAAACAGGTGTACGATGCT 
GTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGTCTGCAGGCACTGGCAGATGTAGAAGTAAAGTATATAG 
TGG AAAGGAC CATG CT AGACTTTC CC CAG CATGT AT CCTCTGACAAAGAAGT ACG AGCAGCAAGT ACAGAAGCAGACAA 
AAGACTTTCTCGTTTTGATATTGAGATGAGCATGAGAGGAGATATATTTGAGAGAATTGTTCATTTACAGGAAACCTGT 
GATCTGGGGAAGATAAAACCTGAGGCCAGACGATACTTGGAAAAGTCAATTAAAATGGGGAAAAGAAATGGGCTCCATC 
TTCCTGAACAAGTACAGAATGAAATCAAATCAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAACAAAAACCT 
CAATGAGGATGATACCTTCCTTGTATTTTCCAAGGCTGAACTTGGTGCTCTTCCTGATGATTTCATTGACAGTTTAGAA 
AAGACAGATGATGACAAGTATAAAATTACCTTAAAATATCCACACTATTTCCCTGTCATGAAGAAATGTTGTATCCCTG 
AAACCAGAAGAAGGATGGAAATGGCTTTTAATACAAGGTGCAAAGAGGAAAACACCATAATTTTGCAGCAGCTACTCCC 
ACTGCGAACCAAGGTGGCCAAACTACTCGGTTATAGCACACATGCTGACTTCGTCCTTGAAATGAACACTGCAAAGAGC 
ACAAGCCGCGTAACAGCCTTTCTAGATGATTTAAGCCAGAAGTTAAAACCCTTGGGTGAAGCAGAACGAGAGTTTATTT 
TGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTTTGAATATGATGGGAAAATCAATGCCTGGGATCTATATTACTA 
CATGACTCAGACAGAGGAACTCAAGTATTCCATAGACCAAGAGTTCCTCAAGGAATACTTCCCAATTGAGGTGGTCACT 
GAAGGCTTGCTGAACACCTACCAGGAGTTGTTGGGACTTTCATTTGAACAAATGACAGATGCTCATGTTTGGAACAAGA 
GTGTTACACTTTATACTGTGAAGGATAAAGCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACCTCTATCCAAGGGA 
AGGAAAATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGGCTGCCTTCTGCCTGATGGAAGCCGGATGATGGCAGTG 
GCTGCCCTCGTGGTGAACTTCTCACAGCCAGTGGCAGGTCGTCCCTCTCTCCTGAGACACGACGAGGTGAGGACTTACT 
TTCATGAGTTTGGTCACGTGATGCATCAGATTTGTGCACAGACTGATTTTGCACGATTTAGCGGAACAAATGTGGAAAC 
TGACTTTGTAGAGGTGCCATCGCAAATGCTTGAAAATTGGGTGTGGGACGTCGATTCCCTCCGAAGATTGTCAAAACAT 
TATAAAGATGGAAGCCCTATTGCAGACGATCTGCTTGAAAAACTTGTTGCTTCGCTTATGTTATTAGGTCTTCTGACCC 
TGCGCCAAATTGTTTTGAGCAAAGTTGATCAGTCTC'rrCATACCAACACATCGCTGGATGCTGCAAGTGAATATGCCAA 
ATACTGCTCAGAAATATTAGGAGTTGCAGCTACTCCAGGTACAAATATGCCAGCTACCTTTGGACATTTGGCAGGGGGA 
TACGATGGCCAATATTATGGATATCTTTGGAGTGAAGTATTTTCCATGGATATGTTTTACAGCTGTTTTAAAAAAGAAG 
GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACCTAATCCTGAAACCTGGGGGATCTCTGGACGGCATGGA 
CATGCTCCACAATTTCTTGAAACGTGAGCCAAACCAAAAAGCGTTCCTAATGAGTAGAGGCCTGCATGCTCCGTGAACT 

GGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAG 


A disclosed NOV6c polypeptide (SEQ ID NO:16) encoded by SEQ ID NO:15 is 
presented using the one-letter amino acid code in Table 61. NOV6c amino acid changes, if 
any, are underlined in Table 61 
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Table 61. Encoded NOV6c protein sequence (SEQ ID NO:16). 

MIARCLLAVRSLRRVGGSRILLRMTLGREVMSPLQAMSSYTVAGRNVLRWDLSPEQIKTRTEELIVQTKQVYDAVGMLGIEEVTY 
ENCLQALADVEVKYIVERTMLDFPQHVSSDKEVRAASTEADKRLSRPDIEMSMRGDIPERIVHLQETCDLGKIKPEARRYLEKSX 
KMGKRNGLHLPEQVQNEIKSMKKRMSELCIDFNKNLNEDDTFLVFSKAEIjGALPDDFXDSIiEKTDDDKYKITLKYPHYFPVMKKC 
CIPETRRRMEMAFNTRCKEENTIILQQLLPLRTKVAKLLGYSTHADFVLEMNTAKSTSRVTAFLDDLSQKLKPLGEAEREFILNL 
KKKECKDRG FEYDGKrNAWDLYYYMTQTEEIjKYS IDQ EFLKEYFP r EVVTEGLLNTYQELLGLS FEQMTDAHVWNKS VTLYTVKD 
KATGEVLGQ FYLDLYPREGKYNHAACFGLQ PGCLIiPDGS RMMAVAALWNFSQPVAGRPS I^LRHDEVRTYFHE FGHVMHQICAQT 
D FARFSGTOTETDFVEVP SQMLENWVWDVDS LRRLSKHYKDGS P I ADDLLEKLVASLMLLGLLTIiRSI VLSKVDQSLHTNTSIiDA 
ASEYAKYCSEILGVAATPGTNMPATFGHIiAGGYDGQYYGYLWSEVFSMDMFYSCFKKEGIMNPEWGMKYRNLIUCPGGSIiDGMD 
MIiHNFLKRE PNQKAFLMSRGLHAP 


A disclosed NOV6d nucleic acid (also referred to as c99.457) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6J. NOV6d 
nucleotide changes are underlined in Table 6J. 
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Table 6J. NOV6d Nucleotide Sequence (SEQ ID NO:17) 

CCTCTCAGCGCTCCCATGATCGCCCGGTGCCTTTTGGCTGTGCGAAGCCTCCGCAGGGTTGGTGGTTCCAGGATTTTAC 
TCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCTCTTCAGGCAATGTCTTCCTATACTGTGGCTGGCAGAAATGTTTT 
AAGATGGGATCTTTCACCAGAGCAAATTAAAACAAGAACTGAGGAGCTCATTGTGCAGACCAAACAGGTGTACGATGCT 
GTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGTCTGCAGGCACTGGCAGATGTAGAAGTAAAGTATATAG 
TGGAAAGGACC^TGCTAGACTTTCCCCAGCATGTATCCTCTGACAAAGAAGTACGAGCAGCAAGTACAGAAGCAGACAA 
AAGACTTTCTCGTTTTGATATTGAGATGAGCATGAGAGGAGATATATTTGAGAGAATTGTTCATTTACAGGAAACCTGT 
GATCTGGGGAAGATAAAACCTGAGGCCAGACGATACTTGGAAAAGTCAATTAAAATGGGGAAAAGAAATGGGCTCCATC 
TTCeTGAACAAGTACAGAATGAAATCAAATCAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAACAAAAACCT 
CAATGAGGATGATACCTTCCTTGTATTTTCCAAGGCTGAACITGGTGCTCTrCCrGATCATTTCATTGA(^VGTTTAGAA 
AAGACAGATGATGACAAGTATAAAATTACCTTAAAATATCCACACTATTTCCCTGTCATGAAGAAATGTTGTATCCCTG 
AAACCAGAAGAAGGATGGAAATGGCTTTTAATACAAGGTGCAAAGAGGAAAACACCATAATTTTGCAGCAGCTACTCCC 
ACTGCGAACCAAGGTGGCCAAACTACTCGGTTATAGCACACATGCTGACTTCGTCCTTGAAATGAACACTGCAAAGAGC 
ACAAGCCGCGTAACAGCCTTTCTAGATGATTTAAGCCAGAAGTTAAAACCCTTGGGTGAAGCAGAACGAGAGTTTATTT 
TGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTTTGAATATGATGGGAAAATCAATGCCTGGGATCTATATTACTA 
CATGACTCAGACAGAGGAACTCAAGTATTCCATAGACCAAGAGTTCCTCAAGGAATACTTCCCAATTGAGGTGGTCACT 
GAAGGCTTGCTGAACACCTACCAGGAGTTGTTGGGACTTTCATTTGAACAAATGACAGATGCTCATGTTTGGAACAAGA 
GTGTTACACTTTATACTGTGAAGGATAAAGCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACCTCTATCCAAGGGA 
AGGAAAATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGGCTGCCTTCTGCCTGATGGAAGCCGGATGATGGCAGTG 
GCTGCCCTCGTGGTGAACTTCTCACAGCCAGTGGCAGGTCGTCCCTCTCTCCTGAGACACGACGAGGTGAGGACTTACT 
TTCATGAGTTTGGTCACGTGATGCATCAGATTTGTGCACAGACTGATTTTGCACGATTTAGCGGAACAAATGTGGAAAC 
TGACTTTGTAGAGGTGCCATCGCAAATGCTTGAAAATTGGGTGTGGGACGTCGATTCCCTCCGAAGATTGTCAAAACAT 
TATAAAGATGGAAGCCCTATTGCAGACGATCTGCTTGAAAAACTTGTTGCTTCGCTTATGTTATTAGGTCTTCTGACCC 
TGCGCCAGATTGTTTTGAG CAAAGTTGACCAGTCTCTTCATACCAACACATCG CTGGATG CTGCAAGTGAATATGCCAA 
ATACTGCTCAGAAATATTAGGAGTTGCAGCTACTCCAGGTACAAATATGCCAGCTACCTTTGGACATTTGGCAGGGGGA 
TACGATGGCCAATATTATGGATATCTTTGGAGTGAAGTA3TTTCCATGGATATGTTTTACAGCTGTTTTAAAAAAGAAG 
GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACCTAATCCTGAAACCTGGGGGATCTCTGGACGGCATGGA 
CATGCTC CACAATTTCTTGAAACGTGAGCCAAACCAAAAAGCGTT CCTAATGAGTAGAGGCCTGCATGCTCCGTGAACT 
GGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAG 


A disclosed NOV6d polypeptide (SEQ ID NO: 18) encoded by SEQ ID NO: 17 is 



presented using the one-letter amino acid code in Table 6K. NOV6d amino acid changes, if 
any, are underlined in Table 6K. 
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A disclosed NOV6e nucleic acid (also referred to as c99.458) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6L. NOV6e 
nucleotide changes are underlined in Table 6L. 

Table 6L. NOV6e Nucleotide Sequence (SEQ ID NO: 19) 

cctctcagcgctcccatgatcgcccggtgccttttggctgtgcgaagcctccgcagggttggtggttccaggattttac^ 

TCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCTCTTCAGGCAATGTCTTCCTATACTGTGGCTGGCAGAAATGTTTT 
AAGATGGGATCTTTCACCAGAGCAAATTAAAACAAGAACTGAGGAGCTCATTGTGCAGACCAAACAGGTGTACGATGCT 
GTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGTCTGCAGGCACTGGCAGATGTAGAAGTAAAGTATATAG 
TGGAAAGGACCATGCTAGACTTTCCCCAGCATGTATCCTCTGACAAAGAAGTACGAGCAGCAAGTACAGAAGCAGACAA 
AAGACTTTCTCGTTTTGATATTGAGATGAGCATGAGAGGAGATATATTTGAGAGAATTGTTCATTTACAGGAAACCTGT 
GATCTGGGGAAGATAAAACCTGAGGCCAGACGATACTTGGAAAAGTCAATTAAAATGGGGAAAAGAAATGGGCTCCATC 
TTCCTGAACAAGTACAGAATGAAATCAAATCAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAACAAAAACCT 
CAATGAGGATGATACCTTCCTTGTATTTTCCAAGGCTGAACTTGGTGCTCTTCCTGATGATTTCATTGACAGTTTAGAA 
AAGACAGATGATGACAAGTATAAAATTACCTTAAAATATCCACACTATTTCCCTGTCATGAAGAAATGTTGTATCCCTG 
AAACCAGAAGAAGGATGGAAATGGCTTTTAATACAAGGTGCAAAGAGGAAAACACCATAATTTTGCAGCAGCTACTCCC 
ACTGCGAACCAAGGTGGCCAAACTACTCGGTTATAGCACACATGCTGACTTCGTCCTTGAAATGAACACTGCAAAGAGC 
ACAAGCCGCGTAACAGCCTTTCTAGATGATTTAAGCCAGAAGTTAAAACCCTTGGGTGAAGCAGAACGAGAGTTTATTT 
TGAATTTGAAG AAAAAGG AATG CAAAG ACAG GG GTTTTGAAT ATG ATGGGAAAATCAATG CCTGG G ATCT AT ATT ACT A 
CATGACTCAGACAGAGGAACTCAAGTATTCCATAGACCAAGAGTTCCTCAAGGAATACTTCCCAATTGAGGTGGTCACT 
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GAAGGCTTGCTGAACACCTACCAGGAGTTGTTGGGACTTTCATTTGAACAAATGACAGATGCTCATGTTTGGAACAAGA 

GTGTTACACTTTATACTGTGAAGGATAAAGCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACCTCTATCCAAGGGA 

AGGAAAATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGGCTGCCTTCTGCCTGATGGAAGCCGGATGATGGCAGTG 

GCTGCCCTCGTGGTGAACTTCTCACAGCCAGTGGCAGGTCGTCCCTCTCTCCTGAGACACGACGAGGTGAGGACTTACT 

TTCATGAGTTTGGTCACGTGATGCATCAGATTTGTGCACAGACTGATTTTGCACGATTTAGCGGAACAAATGTGGAAAC 

TGACTTTGTAGAGGTGCCATCGCAAATGCTTGAAAArTGGGTGTGGGACGTCGATTCCCTCCGAAGATTGTCAAAACAT 

TATAAAGATGGAAGCCCTATTGCAGACGATCTGCTTGAAAAACTTGTTGCTTCGCTTATGTTATTAGGTCTTCTGACCC 

TGCGCCAGATTGTTTTGAGCAAAGTTGATCAGTCTCTCCATACCAACACATCGCTGGATGCTGCAAGTGAATATGCCAA 

ATACTGCTCAGAAATATTAGGAGTTGCAGCTACTCCAGGTACAAATATGCCAGCTACCTTTGGACATTTGGCAGGGGGA 

TACGATGGCCAATATTATGGATATCTTTGGAGTGAAGTATTTTCCATGGATATGTTTTACAGCTGTTTTAAAAAAGAAG 

GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACCTAATCCTGAAACCTGGGGGATCTCTGGACGGCATGGA 

CATGCTCCACAATTTCTTGAAACGTGAGCCAAACCAAAAAGCGTTCCTAATGAGTAGAGGCCTGCATGCTCCGTGAACT 

GGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAG 


A disclosed NOV6e polypeptide (SEQ ID NO:20) encoded by SEQ ED NO:19 is 
presented using the one-letter amino acid code in Table 6M. NOV6e amino acid changes, if 
any, are underlined in Table 6M. 


Table 6M. Encoded NOV6e protein sequence (SEQ ID NO:20). 

MI ARCLIiAVRS LRRVGGSRI LLRMTLGRE VMS PLQAMS S YTVAGRNVLRWDLS P EQI KTRTE E L I VQTKQVYDAVGMLGI EEVTY _ 

ENCLQALADVEVKYIVERTMLDFPQHVSSDKEVRAASTEADKRLSRFDIEMSMRGDIFERIVHIjQETCDLGKIKPEARRYLEKSI 

KMGKRNGLHLPEQVQNEIKSMKKRMSELCIDFNKNLNEDDTFLVFSKAELGALPDDFIDSLEKTDDDKYKITLKYPHYFPVMKKC 

Cl PETRRRMEMAFNTRCKEENTI I LQQLLPLRTKVAKLIiGYSTHADFVLEMNTAKSTSRVTAFLDDLSQKIiKPLGEAEREFILNL 

KKKECKDRGFEYDGKINAWDL.YYYMTQTEELKYSIDQEFLKEYFPIEVVTEGLLNTYQELLGLSFEQMTDAHVWNKSVTLYTVKD 

KATGEVLGQFYLDLYPREGKYNHAACFGLQPGCLLPDGSRMMAVAALWNFSQPVAGRPSLLRHDEVRTYFHEFGHVMHQICAQT 

DFARFSGTNVETDFVEVPSQMLENWWDVDSLRRLSKHYKDGSPIADDLLEKLVASIiMLLGLLTTjRQIVLSKVDQSIiHTNTSLDA 

ASEYAKYCSEILGVAATPGTNMPATFGHLAGGYDGQYYGYLWSEVFSMDMFYSCFKKEGIMNPEWGMKYRNXilLKPGGSLDGMD 

MLHNFLKREPNQKAFLMSRGLHAP 
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A disclosed NOV6f nucleic acid (also referred to as 13375341) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6N. NOV6f 
nucleotide changes are underlined in Table 6N. 


Table 6N. NOV6f Nucleotide Sequence (SEQ ID NO:21) 

CCTCTCAGCGCTCCCATGATCGCCCGGTGCCTTTTGGCTGTGCGAAGCCTCCGCAGGGTTGGTGGTTCCAGGATT TTAC~ 

TCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCTCTTCAGG CAATGTCTTCCTAT ACTGTGG CTGGCAGAAATGTTTT 

AAGATGGGATCTTTCACCAGAG CAAATTAAAACAAGAACTGAGGAG CTCATTGTGCAGACCAAACAGGTGTACGATGCT 

GTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGTCTGCAGGCACTGGCAGATGTAGAAGTAAAGTATATAG 

TGGAAAGGACCATG CTAGACTTTCCCCAGCATGTAT CCTCTGACAAAGAAGTACGAGCAGCAAGTACAGAAGCAGACAA 

AAGACITTCTCGTTTTGATATTGAGATGAGCATGAGAGGAGATATATTTGAGAGAATTGTTCATTTACAGGAAACCTGT 

GATCTGGGGAAGATAAAACCTGAGGCCAGACGATACTTGGAAAAGTCAATTAAAATGGGGAAAAGAAATGGGCTCCATC 

TTCCTGAACAAGTACAGAATGAAATCAAATCAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAACAAAAACCT 

CAATGAGGATGATACCTTCCTTGTATTTTCCAAGGCnGAACTTGGTGCTCTTCCrGATGATTTCATTGACAGTTTAGAA 

AAGACAGATGATGACAAGTATAAAATTACCTTAAAATATCCACACTATTTCCCTGTCATGAAGAAATGTTGTATCCCTG 

AAACCAGAAG AAGG ATGG AAATGG CTTTT AAT AC AAGGTG CAAAG AGGAAAACACC ATAATTT TGCAG CAG CT AC TCC C 

ACTGCGAACCAAGGTGGCCAAACTACTCGGTTATAGCACACATGCTGACTTCGTCCTTGAAATGAACACTGCAAAGAGC 

ACAAGCCGCGTAACAGCCTTTCTAGATGATTTAAGCCAGAAGTTAAAACCCTTGGGTGAAGCAGAACGAGAGTTTATTT 

TGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTTTGAATATGATGGGAAAATCAATGCCTGGGATCTATATTACTA 

CATGACTCAGACAGAGGAACTCAAGTATTCCATAGACCAAGAGTTCCTCAAGGAATACTTCCCAATTGAGGTGGTCACT 

GAAGGCTTGCTGAACACCTACCAGGAGTTGTTGGGACTTTCATTTGAACAAATGACAGATGCTCATGTTTGGAACAAGA 

GTGTTACACTTTATACTGTGAAGGATAAAGCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACCTCTATCCAAGGGA 

AGGAAAATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGGCTGCCTTCTGCCTGATGGAAGCCGGATGATGGCAGTG 

GCTGCCCTCGTGGTGAACTTCTCACAGCCAGTGGCAGGTCGTCCCTCTCTCCTGAGACACGACGAGGTGAGGACTTACT 

TTCATGAGTTTGGTCACGTGATGCATCAGATTTGTGCACAGACTGATTTTGCACGATTTAGCGGAACAAATGTGGAAAC 

TGACTTTGTAGAGGTGCCATCGCAAATGCTTGAAAATTGGGTGTGGGACGTCGATTCCCTCCGAAGATTGTCAAAACAT 

TATAAAGATGGAAGCCCTATTGCAGACGATCTGCTTGAAAAACTTGTTGCTTCGCTTATGTTATTAGGTCTTCTGACCC 

TGCGCCAGATTGTTTTGAGCAAAGTTGATCAGTCTCTTCATACCAACACATCGCCGGATGCTGCAAGTGAATATGCCAA 

ATACTGCTCAGAAATATTAGGAGTTGCAGCTACTCCAGGTACAAATATGCCAGCTACCTTTGGACATTTGGCAGGGGGA 

TACGATGGCCAATATTATGGATATCTTTGGAGTGAAGTATTTTCCATGGATATGTTTTACAGCTGTTTTAAAAAAGAAG 

GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACCTAATCCTGAAACCTGGGGGATCTCTGGACGGCATGGA 

CATGCTCCACAATTTCTTGAAACGTGAGCCAAACCAAAAAGCGTTCCTAATGAGTAGAGGCCTGCATGCTCCGTGAACT 

GGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAG 
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A disclosed NOV6f polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 is 
presented using the one-letter amino acid code in Table 60. NOV6f amino acid changes, if 
any, are underlined in Table 60. 


Table 60. Encoded NOV6f protein sequence (SEQ ID NO:22). 

miarcllavrslrrvggsrill^Tlg^evmspi^amssytvagrnvlrwdlspeqiktrteelivqtkqvydavgmlgieevty 

enclqaladvevkyivertmldfpqhvssdkevraasteadkrlsrfdiemsmrgdiferivhlqetcdlgkikpsarryleksx 

KMGKRNGLHLPEQVQNEIKSMKKRMSELCIDFlfKNLNEDDTFLVFSKAELGALPDDFIDSLEKTDDDKYKITLKYPHYFPVMKKC 
Cl PETRRRMEMAFNTRCKEENTI I LQQIiLPLRTKVAKXiXjGYSTHADFVLEMNTAKSTSRVTAFLDDLSQKLKPLGEAEREFIIjNL 
KKKECKDRGFEYDGKINAWDLYYYMTQTEELKYSIDQEFLKEYFPIEWTEGIiLNTYQELLGLSFEQMTDAHVWNKSVTLYTVKD 
KATGEVLGQFYLDLYPREGKYNHAACFGLQPGCLLPDGSRMMAVAALVVNFSQPVAGRPSLIjRHDEVRTYFHEFGHVMHQICAQT 
DFARFSGTNVETDFVEVPSQMLENWVWDVDSLRRLSKHYKDGSPIADDIjLEKLVASLMLLGIiLTLRQIVLSKVDQSLHTNTSPDA 

AS EYAKYCSE I LGVAATPGTNMPAT FGHLAGGYDG QYYGYLWSEVFSMDMFYSCFKKEG IMNP EWGMKYRNLI LKPGGSLDGMD 
MLHNFLKREPNQKAFLMSRGLHAP 


5 A disclosed N0V6g nucleic acid (also referred to as c99.459) is a variant of NOV6a, 

encodes a novel neurolysin precursor-like protein, and is shown in Table 6P. NOV6g 
nucleotide changes are underlined in Table 6P. 


Table 6P. NOV6g Nucleotide Sequence (SEQ ID NO:23) 

cctctcagcgctcccatgatcgcccggtgccttttggctgtgcgaagcctccgcagggttggtggttccaggattttac 

TCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCTCTTCAGGCAATGTCTTCCTATACrrGTGGCTGGCAGAAATGTTTT 
AAGATGGGATCTTTCACCAGAGCAAATTAAAACAAGAACTGAGGAGCTCATTGTGCAGACCAAACAGGTGTACGATGCT 
GTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGTCTGCAGGCACTGGCAGATGTAGAAGTAAAGTATATAG 
TGGAAAGGACCATGCTAGACTTTCCCCAGCATGTATCCTCTGACAAAGAAGTACGAGCAGCAAGTACAGAAGCAGACAA 
AAGACTTTCTCGTTTTGATATTGAGATGAGCATGAGAGGAGATATATTTGAGAGAATTGTTCATTTACAGGAAACCTGT 
GATCTGGGGAAGATAAAACCTGAGGCCAGACGATACTTGGAAAAGTCAATTAAAATGGGGAAAAGAAATGGGCTCCATC 
TTCCTGAACAAGTACAGAATGAAATCAAATCAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAACAAAAACCT 
CAATGAGGATGATACCTTCCTTGTATTTTCCAAGGCTGAACTTGGTGOTCTTCCTGATGATTTCATTGACAGTTTAGAA 
AAG ACAG ATG ATGACAAGT AT AAAATTAC CTT AAAAT AT C CAGAC TATTTC CCTGTCAT G AAG AAAT GTTGT ATC C CTG 
AAACCAGAAGAAGGATGGAAATGGCTTTTAATACAAGGTGCAAAGAGGAAAACACCATAATTTTGCAGCAGCTACTCCC 
ACTGCGAACCAAGGTGGCCAAACTACTCGGTTATAGCACACATGCTGACTTCGTCCTTGAAATGAACACTGCAAAGAGC 
ACAAGCCGCGTAACAGCCTTTCTAGATGATTTAAGCCAGAAGTTAAAACCCTTGGGTGAAGCAGAACGAGAGTTTATTT 
TGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTTTGAATATGATGGGAAAATCAATGCCTGGGATCTATATTACTA 
CATGACTCAGACAGAGGAACTCAAGTATTCCATAGACCAAGAGTTCCTCAAGGAATACTTCCCAATTGAGGTGGTCACT 
GAAGGCTTGCTGAACACCTACCAGGAGTTGTTGGGACTTTCATTTGAACAAATGACAGATGCTCATGTTTGGAACAAGA 
GTGTTACACTTTATACTGTGAAGGATAAAGCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACCTCTATCCAAGGGA 
AGGAAAATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGGCTGCCTTCTGCCTGATGGAAGCCGGATGATGGCAGTG 
GCTGCCCTCGTGGTGAACTTCTCACAGCCAGTGGCAGGTCGTCCCTCTCTCCTGAGACACGACGAGGTGAGGACTTACT 
TTCATGAGTTTGGTCACGTGATGCATCAGATTTGTGCACAGACTGATTTTGCACGATTTAGCGGAACAAATGTGGAAAC 
TGACTTTGTAGAGGTGCCATCGCAAATGCTTGAAAATTGGGTGTGGGACGTCGATTCCCTCCGAAGATTGTCAAAACAT 
TATAAAGATGGAAGCCCTATTGCAGACGATCTGCTTGAAAAACTTGTTGCTTCGCTTATGTTATTAGGTCTTCTGACCC 
TGCGCCAGATTGTTTTGAGCAAAGTTGATCAGTCTCTTCATACCAACACATCGCTGGATGCCGCAAGTGAATATGCCAA 
ATACTGCTCAGAAATATTAGGAGTTGCAGCTACTCCAGGTACAAATATGCCAGCTACCTTTGGACATTTGGCAGGGGGA 
TACGATGGCCAATATTATGGATATCTTTGGAGTGAAGTATTTTCCATGGATATGTTTTACAGCTGTTTTAAAAAAGAAG 
GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACCTAATCCTGAAACCTGGGGGATCTCTGGACGGCATGGA 
CATGCTCCACAATTTCTTGAAACGTGAGCCAAACCAAAAAGCGTTCCTAATGAGTAGAGGCCTGCATGCTCCGTGAACT 

GGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAG 


A disclosed NOV6g pQlypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 is 
10 presented using the one-letter amino acid code in Table 6Q. NOV6g amino acid changes, if 

any, are underlined in Table 6Q. 


Table 6Q. Encoded NOV6g protein sequence (SEQ ID NO:24). 

EEVTYENCLQALADVEVKYIVERTf'lLDFPQHVSSDKEVRRASTEADKRLSRFDIEMSMRGDIPERXVHLQETCDLGKIKPEAKRY 
LE KS I KMGKRNGLHLPEQVQNE I KSMKKRMS E LCIDFNKNLNEDDTFLVFSKAELGALPDDF IDSLEKTDDDKYKITLKYPHYFP 
VMKKCCIPETRRRMEMAFNTRCKEENTIILQQLLPLRTKVAKLLGYSTHADFVLEMNTAKSTSRVTAFLDDLSQKLKPLGEAERE 
FILNLKKKECKDRGFEYDGKINAWDLYYYirTQTEELKYSIDQEFLKEYFPIEVVTEGLLNTYQELLGIiSFEQMTDAHVWNKSVTTi 
YTVKDKATGEVLGQFYLDLYPREGKYNHAACFGLQPGCIiLPDGSRMMAVAALWNFSQPVAGRPSLLRHDEVRTYFHEFGHVMHQ 
ICAQTDFARFSGTNVETDFVEVPSQMLENWVWDVDSLRRXiSKHYKDGSPIADDLLEKLVASLMLIiGIiLTLRQIVLSKVDQSIiHTN 
TSLDAAS EYAKYCSEI LGVAATPGTNMPATFGHLiAGGYDGQYYGYLWSEVFSMDMFYSCFKKEGIMNPEWGMKYRNLIIiKPGGS 
LDGMDMLHNFLKREPNQKAFLWSRGLHAP 
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A disclosed NOV6h nucleic acid (also referred to as c99.460) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6R. NOV6h 
nucleotide changes are underlined in Table 6R. 


Table 6R. NOV6h Nucleotide Sequence (SEQ ID NO:25) 

CCTCTCAGCGCTCCCATGATCGCCCGGTGCCTTTTGGCTGTGCGAAGCCTCCGCAGGGTTGGTGGTTCCAGGATTTTAC 
TCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCTCTTCAGGCAATGTCTTCCTATACTGTGGCTGGCAGAAATGTTTT 
AAGATGGGATCTTTCACCAGAGCAAATTAAAACAAGAACTGAGGAGCTCATTGTGCAGACCAAACAGGTGTACGATGCT 
GTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGTCTGCAGGCACTGGCAGATGTAGAAGTAAAGTATATAG 
TGGAAAGGACCATGCTAGACTTTCCCCAGCATGTATCCTCTGACAAAGAAGTACGAGCAGCAAGTACAGAAGCAGACAA 
AAGACTTTCTCGTTTTGATATTGAGATGAGCATGAGAGGAGATATATTTGAGAGAATTGTTCATTTACAGGAAACCTGT 
GATCTGGGGAAGATAAAACCTGAGGCCAGACGATACTTGGAAAAGTCAATTAAAATGGGGAAAAGAAATGGGCTCCATC 
TTCCTGAACAAGTACAGAATGAAATCAAATCAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAACAAAAACCT 
CAATGAGGATGATACCTTCCTTGTATTTT C CAAGGCTGAACTTG GTGCTCTTCCTGATGATTTCATTGACAGTTT AGAA 
AAGACAGATGATGACAAGTATAAAATTACCTTAAAATATCCACACTATTTCCCTGTCATGAAGAAATGTTGTATCCCTG 
AAACCAGAAGAAGGATGGAAATGGCTTTTAATACAAGGTGCAAAGAGGAAAACACCATAATTTTGCAGCAGCTACTCCC 
ACTGCGAACCAAGGTGGCCAAACTACTCGGTTATAGCACACATGCTGACTTCGTCCTTGAAATGAACACTGCAAAGAGC 
ACAAG CCGCGTAACAGCCTTTCTAGATGATTTAAGCCAGAAGTT AAAACCCTTGGGTGAAG CAGAACGAGAGTTTATTT 
TGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTTTGAATATGATGGGAAAATCAATGCCTGGGATCTATATTACTA 
CATGACTCAGACAGAGGAACTCAAGTATTCCATAGACCAAGAGTTCCTCAAGGAATACTTCCCAATTGAGGTGGTCACT 
GAAGGCTTGCTGAACACCTACCAGGAGTTGTTGGGACTTTCATTTGAACAAATGACAGATGCTCATGTTTGG7\ACAAGA 
GTGTTACACTTTATACTGTGAAGGATAAAGCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACCTCTATCCAAGGGA 
AGGAAAATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGGCTGCCTTCTGCCTGATGGAAGCCGGATGATGGCAGTG 
GCTGCCCTCGTGGTGAACTTCTCACAGCCAGTGGCAGGTCGTCCCTCTCTCCTGAGACACGACGAGGTGAGGACTTACT 
TTCATGAGTTTGGTCACGTGATGCATCAGATTTGTGCACAGACTGATTTTGCACGATTTAGCGGAACAAATGTGGAAAC 
TGACTTTGTAGAGGTGCCATCGCAAATGCTTGAAAATTGGGTGTGGGACGTCGATTCCCTCCGAAGATTGTCAAAACAT 
T AT AAAGATGG AAGC C CT ATTGCAG ACG ATCTG CTTGAAAAACTTGTTG CTT CG CT T ATGTT ATT AG GT CTTCTG AC CC 
TGCGCCAGATTGTTTTGAGCAAAGTTGATCAGTCTCTTCATACCAACACATCGCTGGATGCTGCAAGTGAATATGOTAA 
ATACTGCTCAGAAATATTAGGAGTTGCAGCTACTCCAGGTACAAATATGCCAGCTACCTTTGGACATTTGGCAGGGGGA 
TACGATGGCCAATATTATGGATATCTTTGGAGTGAAGTATTTTCCATGGATATGTTTTACAGCTGTTTTAAAAAAGAAG 
GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACCTAATCCTGAAACCTGGGGGATCTCTGGACGGCATGGA 
CATGCTCCACAATTTCTTGAAACGTGAGCCAAACCAAAAAGCGTTCCTAATGAGTAGAGGCCTGCATGCTCCGTGAACT 
GGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAG 


A disclosed NOV6h polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 is 
presented using the one-letter amino acid code in Table 6S. NOV6h amin o acid changes, if 
any, are underlined in Table 6S. 


Table 6S. Encoded NOV6h protein sequence (SEQ ID NO:26). 


MIARCLLAVRSLRRVGGSRILLRMTLGREVMSPIiQAMSSYTVAGRNVLRWDLSPEQIKTRTEELXVQTKQWDAVGMLGIEEVTV 
ENCLQAIiADVE VKYI VERTMLDF PQHVS SDKEVRAASTEADKRLSRFD I EMSMRGDI FERIVHLQETCDLGKI KP EARRYLEKS I 
KMGKRNGLHLPEQVQNE I KSMKKRMS ELCIDFNKNLNEDDTFLVFSKAELGALPDDFIDSLEKTDDDKYKITLKYPHYFPVMKKC 
CIPETRRRMEMAFNTRCKEENTIILQQLLPLRTKVAKLLGYSTHADFVLEMNTAKSTSRVTAFIiDDLSQKLKPLGEAEREPILNL 
KKKECKD RGFE YDGKINAWD LYYYMTQTE ELKYS IDQE FLKEYF P I EWTEGLLNTYQELIiGLS FEQMTDAHVWNKSVTLYTVKD 
KATGEVLGQFYLDLYPREGKYNHAACFGLQPGCLLPDGSRMMAVAALWNFSQPVAGRPSLLRHDEVRTYFHEFGHVMHQICAQT 
DFARFSGTNVETDFVEVPSQMLENWVWDVDSLRRLSKHYKDGSPIADDLLEKLVASLMLLGLLTLRQIVLSKVDQSLHTNTSLDA 
ASEYAKYCSEILGVAATPGTNMPATFGHLAGGYDGQYYGYLWSEVFSMDMFYSCFKKEGIMNPEWGMKYRNLILKPGGSLDGMD 
MLHNFLKREPNQKAFLMSRGLHAP 


A disclosed NOV6i nucleic acid (also referred to as c99.752) is a variant of NOV6a, 
encodes a novel neurolysin precursor-like protein, and is shown in Table 6T. NOV6i 
nucleotide changes are underlined in Table 6T. 


Table 6T. NOV6i Nucleotide Sequence (SEQ ID NO:27) 

CCrCTCAGCGCTCCCATGATOTCCCGGTGCCTTTTCGCTGTGCGAAGCCTCCGCAGGGTTGGTGGTTCCAGGATTTTAC" 

TCAGAATGACGTTAGGAAGAGAAGTGATGTCTCCTCTTCAGGCAATGTCTTCCTATACTGTGGCTGGCAGAAATGTTTT 

AAGATGGGATCTTTCACCAGAGCAAATTAAAACAAGAACTGAGGAGCTCATTGTGCAGACCAAACAGGTGTACGATGCT 

GTTGGAATGCTCGGTATTGAGGAAGTAACTTACGAGAACTGTCTGCAGGCACTGGCAGATGTAGAAGTAAAGTATATAG 

TGGAAAGGACCATGCTAGACTTTCCCCAGCATGTATCCTCTGACAAAGAAGTACGAGCAGCAAGTACAGAAGCAGACAA 

AAGACTTTCTCGTTTTGATATTGAGATGAGCATGAGAGGAGATATATTTGAGAGAATTGTTCATTTACAGGAAACCTGT 
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GATCTGGGGAAGATAAAACCTGAGGCCAGACGATACTTGGAAAAGTCAATTAAAATGGGGAAAAGAAATGGGCTCCATC 
TTCCTGAACAAGTACAGAATGAAATCAAATCAATGAAGAAAAGAATGAGTGAGCTATGTATTGATTTTAACAAAAACCT 
CAATGAGGATGATACCTTCCTTGTATTTTCCAAGGCTGAACITGGTGCTCTTCCTGATGATTTCATTGACAGTTTAGAA 
AAGACAGATGATGACAAGTATAAAATTACCTTAAAATATCCACACTATTTCCCTGTCATGAAGAAATGTTGTATCCCTG 
AAACCAGAAGAAGGATGGAAATGGCTTTTAATACAAGGTGCAAAGAGGAAAACACCATAATTTTGCAGCAGCTACTCCC 
ACTGCGAACCAAGGTGGCCAAACTACTCGGTTATAGCACACATGCTGACTTCGTCCTTGAAATGAACACTGCAAAGAGC 
ACAAGCCGCGTAACAGCCTTTCTAGATGATTTAAGCCAGAAGTTAAAACCCTTGGGTGAAGCAGAACGAGAGTTTATTT 
TGAATTTGAAGAAAAAGGAATGCAAAGACAGGGGTTTTGAATATGATGGGAAAATCAATGCCTGGGATCTATATTACTA 
CATGACTCAGACAGAGGAACTCAAGTATTCCATAGACCAAGAGTTCCTCAAGGAATACTTCCCAATTGAGGTGGTCACT 
GAAGGCTTGCTGAACACCTACCAGGAGTTGTTGGGACTTTCATTTGAACAAATGACAGATGCTCATGTTTGGAACAAGA 
GTGTTACACTTTATACTGTGAAGGATAAAGCTACAGGAGAAGTATTGGGACAGTTCTATTTGGACCTCTATCCAAGGGA 
AGGAAAATACAATCATGCGGCCTGCTTCGGTCTCCAGCCTGGCTGCCTTCTGCCTGATGGAAGCCGGATGATGGCAGTG 
GCTGCCCTCGTGGTGAACTTCTCACAGCCAGTGGCAGGTCGTCCCTCTCTCCTGAGACACGACGAGGTGAGGACTTACT 
TTCATGAGTTTGGTCACGTGATGCATCAGATTTGTGCACAGACTGATTTTGCACGATTTAGCGGAACAAATGTGGAAAC 
TGACTTTGT AG AG GTG CC ATCG CAAATG CTTGAAAATTGGG TGTGGG ACGT CG ATT C CCT CCGAAG ATTGTCAAAACAT 
TATAAAGATGGAAG C C CT ATTG CAG ACG AT C TGCTTGAAAAACTTGTTG CTT CG CTT ATGTT ATT AGGTCTT CTGAC CC 
TGCGCCAGATTGTTITGAGCAAAGTTGATCAGTCTCTTCATACCAACACATCGCTGGATGCTGCAAGTGAATATGCCAA 
ATACTGCACAGAAATATTAGGAGTTGCAGCTACTCCAGGTACAAATATGCCAGCTACCTTTGGACATTTGGCAGGGGGA 
TACGATGGCCAATATTATGGATATCTTTGGAGTGAAGTATTTTCCATGGATATGTTTTACAGCTGTTTTAAAAAAGAAG 
GGATAATGAATCCAGAGGTAGTTGGAATGAAATACAGAAACCTAATCCTGAAACCTGGGGGATCTCTGGACGGCATGGA 
CATGCTCCACAATTTCTTGAAACGTGAGCCAAACCAAAAAGCGTTCCTAATGAGTAGAGGCCTGCATGCTCCGTGAACT 

GGGGATCTTTGGTAGCCGTCCATGTCTGGAGGACAAG . 


A disclosed NOV6i polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 is 
presented using the one-letter amin o acid code in Table 6U. NOV6i amino acid changes, if 
any, are underlined in Table 6U. 


Table 6U. Encoded NOV6i protein sequence (SEQ ID NO:28). 

MIARCLLAVRSLRRVGGSRILLRMTLGREVMS PLQAMS S YTVAGRNVLRWDLS PEQIKTRTEELI VQTKQVYDAVGMLGI EEVTY 

ENCLQALADVEVKY I VERTMIiD FPQHVS SDKE VRAASTEADKRLSRFDI EMSMRGDI FERI VHLQETCDLGKI KPEARRYLEKS I 
KMGKRNGLHLPEQ VQNE I KSMKKRMSELC I DFNKNLNEDDTFLVP S KAELGALPDDF IDSLEKTDDDKYKITLKYPHYFP VMKKC 
CIPETRRRMEMAFNTRCKEENTIILQQLLPXiRTKVAKLLGYSTHADFVLEMNTAKSTSRVTAFLDDIiSQKLKPLGEAEREFILNL 
KKKECKDRGFE YDGKINAWDL YYYMTQTEELKY S IDQ E FLKE YFPIE WTEGIiLNTYQE LLGLS FEQMTDAHVWNKS VTLYTVKD 
KATGEVLGQFYLDtiYPREGKYNHAACFGLQPGCLLPDGSRMMAVAALWNFSQPVAGRPSIiLRHDEVRTYFHEFGHVMHQICAQT 
DFARFSGTNVETDFVEVPSQMLENWVWDVDSIiRRLSKHYKDGSPIADDLLEKLVASLMLLGLLTLRQIVLSKVDQSLHTNTSLDA 
ASEYAKYCTEILGVAATPGTNMPATFGHLAGGYDGQYYGYLWSEVFSMDMFYSCFKKEGIMNPEWGMKYRNLILKPGGSLDGMD 
MLHNFLKRE PNQKAFLMSRGLHAP 

5 


Homologies to any of the above NOV6 proteins will be shared by the other NOV6 
proteins insofar as they are homologous to each other as shown above. Any reference to 
NOV6 is assumed to refer to all three of the NOV6 proteins in general, unless otherwise noted. 

A human genomic clone encompassing exons 1-3 of the neurotensin/neuromedin N 
10 gene was identified using a canine neurotensin complementary DNA probe. Sequence 

comparisons revealed that the 120-amino acid portion of the precursor sequence encoded by 
exons 1-3 is 89% identical to previously determined cow and dog sequences and that the 
proximal 250 bp of 5' flanking sequences are strikingly conserved between rat and human. 

The 5' flanking sequence contains cis-regulatory sites required for the induction of 
15 neurotensin/neuromedin N gene expression in PC 12 cells, including API sites and two cyclic 

adenosine-5'-monophosphate response elements. Oligonucleotide probes based on the human 
sequence were used to examine the distribution of neurotensin/neuromedin N messenger RNA 
in the ventral mesencephalon of schizophrenics and age- and sex-matched controls. 
Neurotensin/neuromedin N messenger RNA was observed in ventral mesencephalic cells 
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some of which also contained melanin pigment or tyrosine hydroxylase messenger RNA. 
Neurons expressing neurotensin/neuromedin N messenger RNA were observed in the ventral 
mesencephalon of both schizophrenic and non-schizophrenic humans. PMID: 1436492, UI: 
93063858 

5 Neurotensin is a small neuropeptide of 13 amino acids that may function as a 

neurotransmitter or neuromodulator in the central nervous system. In the CNS, neurotensin is 
localized to the catecholamine-containing neurons. A catecholamine-producing cell line can 
also produce NT. Lithium salts, widely used in the treatment of manic-depressive patients, 
dramatically potentiate NT gene expression in this cell line. Gerhard et al. (19891 used a 
10 canine cDNA as a probe on a somatic cell hybrid panel to determine that the human gene is 
located on chromosome 12. 

The tridecapeptide neurotensin (1626501 is widely distributed in various regions of the 
brain and in peripheral tissues. In the brain, neurotensin acts as a neuromodulator, in particular 
of dopamine transmission in the nigrostriatal and mesocorticolimbic systems, suggesting its 
1 5 possible implication in dopamine-associated behavioral neurodegenerative and 

neuropsychiatric disorders. Its various effects are mediated by specific membrane receptors. 
Vitaet al. (19931 isolated a cDNA encoding the human neurotensin receptor and showed that 
it predicts a 418-amino acid protein that shares 84% homology with the rat protein. Le et al. 
(1997) also cloned the human neurotensin receptor (NTR) cDNA and its genomic DNA. The 
20 gene is encoded by 4 exons spanning more than 10 kb. The authors identified a highly 

polymorphic tetranucleotide repeat approximately 3 kb from the gene. Southern blot analysis 
revealed that the NTR gene is present in the human genome as a single-copy gene. Le et al. 
(19971 stated that the neurotensin receptor has 7 transmembrane spanning regions and high 
homology to other receptors that couple to G proteins. 

25 The above defined information for NOV6 suggests that NOV6 may function as a 

member of a Neurolysin family. Therefore, the NOV6 nucleic acids and proteins of the 
invention are useful in potential therapeutic applications implicated in various diseases and 
disorders described below and/or other pathologies. For example, the NOV6 compositions of 
the present invention will have efficacy for treatment of patients suffering from behavioral 
30 neurodegenerative and neuropsychiatric disorders such as schizophrenia, anxiety disorders, 
bipolar disorders, depression, eating disorders, personality disorders, or sleeping disorders, 
Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, Aortic stenosis , 
Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, Pulmonary 
stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases. Tuberous 
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sclerosis. Scleroderma, Transplantation, Adrenoleukodystrophy, Congenital Adrenal 
Hyperplasia, Diabetes, Von Hippel-Lindau (VHL) syndrome. Pancreatitis, Endometriosis, 
Fertility, Inflammatory bowel disease. Diverticular disease, Hirschsprung's disease, Crohn's 
Disease, Hemophilia, hypercoagulation, Idiopathic thrombocytopenic purpura, 

5 immunodeficiencies. Osteoporosis, Hypercalceimia, Arthritis, Ankylosing spondylitis, 
Scoliosis, Endocrine dysfunctions, Diabetes, Growth and reproductive disorders. Psoriasis, 
Actinic keratosis, Acne, Hair growth, allopecia, pigmentation disorders and endocrine 
disorders. The NOV6 nucleic acid encoding neurolysin precursor-like protein, and the 
neurolysin precursor-like protein of the invention, or fragments thereof, may further be useful 
10 in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed. 

NOV7 

NOV7 includes six novel gamma-aminobutyric acid (GABA) transporter-like receptor 
proteins disclosed below. The disclosed proteins have been named NOV7a, NOV7b, NOV7c, 
1 5 NOV7d, NOV7e and NOV7f. 

NOV7a 

A disclosed NOV7a nucleic acid of 1 763 nucleotides (also referred to bal 22o 1) 
encoding a novel GABA transporter-like receptor protein is shown in Table 7A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 141-143 
20 and ending with a TAG codon at nucleotides 1716-1719. Putative untranslated regions, if any, 
are found upstream from the initiation codon and downstream from the termination codon in 
Table 7 A, and the start and stop codons are in bold letters. 


Table 7A. NOV7a Nucleotide Sequence (SEQ ID NO:29) 

TCATGAGCCAGAGAGCCCCGGGGCGCCGCGCGGAGAGCAAGCGGAGATAGCGACTTTGCGCCCCCCAGCC ~ 

CTCGCCTTCTTGCATCGCGTTCCCCGCATCCTCGGGTCCTTCTGTCCTTTCCGCTGTCCCCACCGCCGCC 

ATGGCCACCTTGCTCCGCAGCAAGCTGTCCAACGTGGCCACGTCCGTGTCCAACAAGTCCCAGGCCAAGA 

TGAGCGGCATGTTCGCCAGGATGGGTTTTCAGGCGGCCACGGATGAGGAGGCGGTGGGCTTCGCGCATTG 

CGACGACCTCGACTTTGAGCACCGCCAGGGCCTGCAGATGGACATCCTGAAAGCCGAGGGAGAGCCCTGC 

GGGGACGAGGGCGCTGAAGCGCCCGTCGAGGGAGACATCCATTATCAGCGAGGCGGCGGAGCTCCTCTGC 

CGCCCTCCGGCTCCAAGGACCAGGTGGGAGGTGGTGGCGAATTCGGGGGCCACGACAAGCCCAAAATCAC 

GGCGTGGGAGGCAGGCTGGAACGTGACCAACGCCATCCAGGGCATGTTCGTGCTGGGCCTACCCTACGCC 

ATCCTGCACGGCGGCTACCTGGGGTTGTTTCTCATCATCTTCGCCGCCGTTGTGTGCTGCTACACCGGCA 

AGATCCTCATCGCGTGCCTGTACGAGGAGAATGAAGACGGCGAGGTGGTGCGCGTGCGGGACTCGTACGT 

GGCCATAGCCAACGCCTGCTGCGCCCCGCGCTTCCCAACGCTGGGCGGCCGAGTGGTGAACGTAGCGCAG 

ATCATCGAGCTGGTGATGACGTGCATCCTGTACGTGGTGGTGAGTGGCAACCTCATGTACAACAGCTTCC 

CGGGGCTGCCCGTGTCGCAGAAGTCCTGGTCCATTATCGCCACGGCCGTGCTGCTGCCTTGCGCCTTCCT 

TAAGAACCTCAAGGCCGTGTCCAAGTTCAGTCTGCTGTGCACTCTGGCCCACTTCGTCATCAATATCCTG 

GTCATAGCCTACTGTCTATCGCGGGCGCGCGACTGGGCCTGGGAGAAGGTCAAGTTCTACATCGACGTCA 

AGAAGTTCCCCATCTCCATTGGCATCATCGTGTTCAGCTACACGTCTCAGATCTTCCTGCCTTCGCTGGA 

GGGCAATATGCAGCAGCCCAGCGAGTTCCACTGCATGATGAACTGGACGCACATCGCAGCCTGCGTGCTC 

AAGGGCCTCTTCGCGCTCGTCGCCTACCTCACCTGGGCCGACGAGACCAAGGAGGTCATCACGGATAACC 
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TGCCCGGCTCCATCCGCGCCGTGGTCAACATCTTTCTGGTGGCCAAGGCGCTGTTGTCCTATCCTCTGCC 

ATTCTTTGCCGCTGTCGAGGTGCTGGAGAAGTCGCTCTTCCAGGAAGGCAGCCGCGCCTTTTTCCCGGCC 

TGCTACAGCGGCGACGGGCGCCTGAAGTCCTGGGGGCTGACGCTGCGCTGCGCGCTCGTCGTCTTCACGC 

TGCTCATGGCCATTTATGTGCCGCACTTCGCGCTGCTCATGGGCCTCACCGGCAGCCTCACGGGCGCCGG 

CCTCTGTTTCTTGCTGCCCAGCCTCTTTCACCTGCGCCTGCTCTGGCGCAAGCTGCTGTGGCACCAAGTC 

TTCTTCGACGTCGCCATCTTCGTCATCGGCGGCATCTGCAGCGTGTCCGGCTTCGTGCACTCCCTCGAGG 

GCCTCATCGAAGCCTACCGAACCAACGCGGAGGACTAG GGCGCAAGGGCGAGCCCCCGCCGCGCTTCTGC 

GCTCTCTCCCTTC 


The disclosed NOV7a nucleic acid sequence, localized to chromosome 20, has 1532 of 
1695 bases (90%) identical to a Homo sapiens vesicular GABA transporter (VGAT) mRNA 
(gb: acc: AF030253) (E = 4.3e' 308 ). 

5 A disclosed NOV7a polypeptide (SEQ ID NO:30) encoded by SEQ ID NO:29 is 525 

amino acid residues and is presented using the one-letter amino acid code in Table 7B. Signal 
P, Psort and/or Hydropathy results predict that NOV7a does not contain a signal peptide and is 
likely to be localized in the plasma membrane with a certainty of 0.6000. 


Table 7B. Encoded NOV7a protein sequence (SEQ ID NO:30). 

MATLLRS KLSNVATS VSNKS QAKMS GMFARMGFQAATDEEAVGFAHCDDLD FEHRQGLQMD I LKAEGE PC 
GDEGAEAPVEGDIHYQRGGGAPLPPSGSKDQVGGGGEFGGHDKPKITAWEAGWNVTNAXQGMFVLGLPYA 
ILHGGYLGLFLIIFAAWCCYTGKILIACLYEENEDGEWRVRDSYVAIANACCAPRFPTLGGRWNVAQ 
IXELVMTCILYVWSGNLMYNSFPGLPVSQKSWSIIATAVLLPCAFLKNLKAVSKFSLLCTLAHFVINIL 
VIAYCLSIUUmWAWEKVKFYIDVKKFPISlGIIVFSYTSQIFLPSLEGNMQQPSEFHCMMNWTHIAACVL 
KGLFALVAYLTWADETKEVITDNLPGSIRAWNIFLVAKALLSYPLPFFAAVEVLEKSLFQEGSRAFFPA 
CYSGDGRLKSWGLTLRCALWFTLLMAIYVPHFALLMGLTGSLTGAGLCFLLPSLFHLRLLWRKLLWHQV 
FFDVAI FVIGGI CSVSGFVHSLEGLI EAYRTNAED 

10 

The NOV7a amino acid sequence has 518 of 525 amino acid residues (98%) identical 
to, and 519 of 525 amino acid residues (98%) similar to the Homo Sapiens 525 amino acid 
residue vesicular GABA transporter protein (SPTREMBL-ACC: 035458) (E = 0.0). 

NOV7a is expressed in at least the following tissues/cell lines: Brain, HS-528T/MCF- 

15 7, BT549/MDA-MB-23 1 , OVCAR-3/OVCAR-4, IGROV-1, OVCAR-8, SK-OV-3 & 

OVCAR-5. 

Novel variants for the NOV7a nucleic acid and vesicular GABA transporter-like 
protein are also disclosed herein as variants of NOV7a. Variants, as described above, are 
reported individually, but any combination of all or a subset are also included. 

20 A disclosed NOV7b nucleic acid (also referred to as 13374575) is a variant of NOV7a, 

encodes a novel vesicular GABA transporter-like protein, and is shown in Table 7C. NOV7b 
nucleotide changes are underlined in Table 7C. 

Table 7C. NOV7b Nucleotide Sequence (SEQ ID NO:31) 

GAAGGGAGAGAGCX3CAGAAGCGCGGCGGGGGCTCGCCCTTGCGCCCTAGTCCTCCGCGTTGGTTCGGTAGGCTTCGATG 

AGGCCCTCGAGGGAGTGCACGAAGCCGGACACGCTGCAGATGCCGCCGATGACGAAGATGGCGACGTCGAAGAAGACTT 

GGTGCCACAGCAGCTTGCGCCAGAGCAGGCGCAGGTGAAAGAGGCTGGGCAGCAAGAAACAGAGGCCGGCGCCCGTGAG 

GCTGCCGGTGAGGCCCATGAGCAGCGCGAAGTGCGGCACATAAATGGCCATGAGCAGCGTGAAGACGACGAGCGCGCAG 

CGCAGCGTCAGCCCCCAGGACTTCAGGCGCCCGTCGCCGCTGTAGCAGGCCGGGAAAAAGGCGCGGCTGCCTTCCTGGA 

AGAGCGACTTCTCCAGCACCTCGACAGCGGCAAAGAATGGCAGAGGATAGGACAACAGCGCCTTGGCCACCGGAAAGAT 
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GTTGACCACGGCGCGGATGGAGCCGGGCAGGTTATCCGTGATGGCCTCCTTGGTCTCGTCGGCCCAGGTGAGGTAGGCG 

ACGAGCGCGAAGAGGCCCTTGAGCACGCAGGCTGCGATGTGCGTCCAGTTCATCATGCAGTGGAACTCGCTGGGCTGCT 

GCATATTGCCCTCCAGCGAAGGCAGGAAGATCTGAGACGTGTAGCTGAACACGATGATGCCAATGGAGATGGGGAACTT 

CTTGACGTCGATGTAGAACTTGACCTTCTCCCAGGCCCAGTCGCGCGCCCGCGATAGACAGTAGGCTATGACCAGGATA 

TTGATGACGAAGTGGGCCAGAGTGCACAGCAGACTGAACTTGGACACGGCCTTGAGGTTCTTAAGGAAGGCGCAAGGCA 

GCAGCACGGCCGTGG CG ATAATGGACCAGGACTTCTGCG ACACGGGCAG CCCCGGGAAG CTGTTGTACATGAGGTTGCC 
ACTCACCACCACGTACAGGATGCACGTCATCACCAGCTCGATGATCTGCGCTACGTTCACCACTCGGCCGCCCAGCGTT 
GGGAAGCGCGGGGCGCAGCAGGCGTTGGCTATGGCCACGTACGAGTCCCGCACGCGCACCACCTCGCCGTCTTCATTCT 
CCTCGTACAGGCACGCGATGAGGATCTTGCCGGTGTAGCAGCACACAACGGCGGCGAAGATGATGAGAAACAACCCCAG 
GTAGCCGCCGTGCAGGATGGCGTAGGGTAGGCCCAGCACGAACATGCCCTGGATGGCGTTGGTCACGTTCCAGCCTGCC 
TCCCACGCCGTGATTTTGGGCTTGTCGTGGCCCCCGAATTCGCCACCACCTCCCACCTGGTCCTTGGAGCCGGAGGGCX3 
GCAGAGGAGCTCCGCTGCCTCGCTGATAATGGATGTCTCCCTCGACGGGCGCTTCAGCGCCCTCGTCCCCGCAGGGCTC 
TCCCTCGGCTTTCAGGATGTCCATCTGCAGGCCCTGGCGGTGCTCAAAGTCGAGGTCGTCGCAATGCGCGAAGCCCACC 
GCCTCCTCATCCGTGGCCGCCTGAAAACCCATCCTGGCGAACATGCCGCTCATCTTGGCCTGGGACTTGTTGGACACGG 
ACGTGGCCACGTTGGACAGCTTGCTGCGGAGCAAGGTGGCCATGGCX3GCGGTGGGGACAGCGGAAAGGACAGAAGGACC 
CGAGGATGCGGGGAACGCGATGCAAGAAGGCGAGGGCTGGGGGGCGCAAAGTCGCTATCTCCGCTTGCTCTCCGC 


A disclosed NOV7b polypeptide (SEQ ID NO:32) encoded by SEQ ID NO:31 is is 
presented using the one-letter amino acid code in Table 7D. NOV7b amino acid changes, if 
any, are underlined in Table 7D. 


Table 7D. Encoded NOV7b protein sequence (SEQ ID NO:32). 

MATLLRSKLSNVATSVSNKSQAKMSGMFARMGFQAATDEEAVGFAHCDDLDFEHRQGLQMDIXjKAEGEPCGDEGAEAPVEGDimr 
QRGSGAPLPPSGSKDQVGGGGSFGGHDKPKITAWEAGWNVTNAIQGMFVLGLPYAILHGGYXX3LFLIIFAAWCCYTGKILIACL 
YEENEDGEWRVRDSYVAI ANACCAPRFPTLGGRWNVAQI I ELVMTCI LYVWSGNLMYNSFPGLPVSQKSWS 1 1 ATAVLLPCA 
FLKNIiKAVSKFSLLCTLAHFVINILVXAYCLSRARDWAWEKVKFYIDVKKFPISIGIIVFSYTSQIFLPSLEGNMQQPSEFHCMM 
NWTHIAACVLKGLFALVAYLTWADETKEAITDNLPGSIRAWNIFPVAKALLSYPLPFFAAVEVLEKSLFQEGSRAFFPACYSGD 
GRLKSWGLTLRCALWFTLIiMAIYVPHFAIjLMGLTGSLTGAGLCFIiLPSLFHLRLLWRKLLWHQVFFDVAIFVIGGICSVSGFVH 
SLEGLIEAYRTNAED 


A disclosed NOV7c nucleic acid (also referred to as 13374576) is a variant of NOV7a, 
encodes a novel vesicular GABA transporter-like protein, and is shown in Table 7E. NOV7c 
nucleotide changes are underlined in Table 7E. 


Table 7E. NOV7c Nucleotide Sequence (SEQ ID NO:33) 


GAAGGGAGAGAGCGCAGAAGCGCGGCGGGGGCTCGCCCTTGCGCCCTAGTCCTCCGCGTTGGTTCGGTAGGCTTCGATG 
AGGCCCTCGAGGGAGTGCACGAAGCCGGACACGCTGCAGATGCCGCCGATGACGAAGATGGCGACGTCGAAGAAGACTT 
GGTGCCACAGCAGCTTGCGCCAGAGCAGGCGCAGGTGAAAGAGGCTGGGCAGCAAGAAACAGAGGCCGGCGCCCGTGAG 
GCTGCCGGTGAGGCCCATGAGCAGCGCGAAGTGCGGCACATAAATGGCCATGAGCAGCGTGAAGACGACGAGCGCGCAG 
CGCAGCGTCAGCCCCCAGGACTTCAGGCGCCCGTCGCCGCTGTAGCAGGCCGGGAAAAAGGCGCGGCTGCCTTCCTGGA 
AGAGCGACTTCTCCAG CACCTCGACAGCGGCAAAGAATGGCAGAGGATAGGACAACAGCG CCTTGG CCACCAGAAAGAT 
GTTGACCACGGCGCGGATGGAGCCGGGCAGGTTATCCGTGATGACCTCCTTGGTCTCGTCGGCCCAGGTGAGGTAGGCG 
ACGAGCGCGAAGAGGCCCTTGAGCACGCAGGCTGCGATGTGCGTCCAGTTCATCATGCAGTGGAACTCGCTGGGCTGCT 
GCATATTGCCCTCCAGCGAAGGCAGGAAGATCTGAGACGTGTAGCTGAACACGATGATGCCAATGGAGATGGGGAACTT 
CTTGACGTCGATGTAGAACTTGACCTTCTCCCAGGCCCAGTCGCGCGCCCGCGATAGACAGTAGGCTATGACCAGGATA 
TTG ATGACGAAGTG GG CCAGAGTGCACAGCAGACTG AACTTG GACACGG C CTTGAGGTTC TT AAGGAAGGCGCAAGGCA 
GCAGCACGGCCGTGGCGATAATGGACCAGGACTTCTGCGACACGGGCAGCCCCGGGAAGCTGTTGTACATGAGGTTGCC 
ACTCACCACCACGTACAGGATGCACGTCATCACCAGCTCGATGATCTGCGCTACGTTCACCACTCGGCCGCCCAGCGTT 
GGGAAGCGCGGGGCGCAGCAGGCGTTGGCTATGGCCACGTACGAGTCCCGCACGCGCACCACCTCGCCGTCTTCATTCT 
CCTCGTACAGGCACGCGATGAGGATCTTGCCGGTGTAGCAGCACACAACGGCGGCGAAGATGATGAGAAACAACCCCAG 
GTAGCCGCCGTGCAGGATGGCGTAGGGTAGGCCCAGCACGAACATGCCCTGGATGGCGTTGGTCACGTTCCAGCCTGCC 
TCCCACGCCGTGATTTTGGGCTTGTCGTGGCCCCCGAATTCGCCACCACCTCCCACCTGGTCCTTGGAGCCGGAGGGCG 
GCAGAGGAGCTCCGCTGCCTCGCTGATAATGGATGTCTCCCTCGACGGGCGCTTCAGCGCCCTCGTCCCCGCAGGGCTC 
TCCCTCGGCTTTCAGGATGTCCATCTGCAGGCCCTGGCGGTGCTCAAAGTCGAGGTCGTCGCAATGCGCGAAGCCCACC 
GCCTCCTCATCCGTGGCCGCCTGAAAACCCATCCTGGCGT^ACATGCCGCTCATCTTGGCCTGGGACTTGTTGGACACGG 
ACGTGGCCACGTTGGACAGCTTGCTGCGGAGCAAGGTGGCCATGGCGGCGGTGGGGACAGCGGAAAGGACAGAAGGACC 
CGAGGATGCGGGGAACGCGATG CAAGAAGGCGAGGGCTGGGGGGCG CAAAGTCGCTATCTCCGCTTGCTCTCCGC 


A disclosed NOV7c polypeptide (SEQ ID NO:34) encoded by SEQ ID NO:33 is is 
presented using the one-letter amino acid code in Table 7F. NOV7c amino acid changes, if 
any, are underlined in Table 7F. 
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Table 7F. Encoded NOV7c protein sequence (SEQ ID NO:34). 

matllrsklsmvatsvsnksqakmsgmfarmgfqaatdeeavgfahcddldpehrqglqmdilkaegepcgdegaeapvegdihy 

QRGSGAPLPPSGSKDQVGGGGEFGGHDKPKITAWEAGWNVTNAIQGMFVLGLPYAHiHGGYLGLFLIIFAAWCCVTGKILIACIi 
YEENEDGEWRVRDS YVAI ANACCAPRFPTLGGRWNVAQI I ELVMTC I LYWVSGNLMYNS FPGLP VSQKS WS 1 1 ATAVI»LPCA 
FLKNLKAVSKFSLLCTLAHFVINILVIAYCLSRARDWAWEKVKFYXDVKKFPISIGIIVFSYTSQIFLPSLEGNMQQPSEFHCMM 

nwthiaacvlkglfalvayltwadetkevitdnlpgsirawniflvakallsyplpffaavevlekslfqegsraffpacysgd 
GRLKSWGLTLRCALWFTI iLMAIYVPHFALLMGLTGSLTGAGLCFLLPSLFHLRLLWRKLLVJHQVFFDVAIFVIGGICSVSGFVH 
SLEGLI EAYRTNAED 


A disclosed NOV7d nucleic acid (also referred to as 13374577) is a variant of NOV7a, 
encodes a novel vesicular GABA transporter-like protein, and is shown in Table 7G. NOV7d 
nucleotide changes are underlined in Table 7G. 


Table 7G. NOV7d Nucleotide Sequence (SEQ ID NO:35) 


GAAGGGAGAGAGCGCAGAAGCGCGGCGGGGGCTCGCCCTTGCGCCCTAGTCCTCCGCGTTGGTTCGGTAGGCTTCGATG 
AGGCCCTCGAGGGAGTGCACGAAGCCGGACACGCTGCAGATGCCGCCGATGACGAAGATGGCGACGTCGAAGAAGACTT 
GGTGCCACAGCAGCTTG CG CCAGAGCAGGCGCAGGTG AAAGAGGCTGGGCAGCAAGAAACAGAGGCCGGCGCCCGTGAG 
GCTGCCGGTGAGGCCCATGAGCAGCGCGAAGTGCGGCACATAAATGGCCATGAGCAGCGTGAAGACGACGAGCGCGCAG 
CnCAGCGTCAGCCCCCAGGAC'TTCAGGCGCCCGTCGCCGCTGTAGCAGGCCGGGAAAAAGGCGCGGCTGCCTTCCTGGA 
AGAGCGACTTCTCCAGCACCTCGACAGCGGCAAAGAATGGCAGAGGATAGGACAACAGCGCCTTGGCCACCAGAAAGAT 
GTTGACCACGGCGCGGATGGAGCCGGGCAGGTTATCCGTGATGGCCTCCTTGGTCTCGTCGGCCCAGGTGAGGTAGGCG 
ACGAGCGCGAAGAGGCCCTTGAGCACGCAGGCTGCGATGTGCGTCCAGTTCATCATGCAGTGGAACTCGCTGGGCTGCT 
GCATATTGCCCTCCAGCGAAGGCAGGAAGATCTGAGACGTGTAGCTGAACACGATGATGCCAATGGAGATGGGGAACTT 
CTTGACGTCGATGTAGAACTTGACCTTCTCCCAGGCCCAGTCGCGCGCCCGCGATAGACAGTAGGCTATGACCAGGATA 
TTGATGACGAAGTGGGCCAGAGTGCACAGCAGACTGAACTTGGACACGGCCTTGAGGTTCTTAAGGAAGGCGCAAGGCA 
GCAGCACGGCCGTGGCGATAATGGACCAGGACTTCTGCGACACGGGCAGCCCCGGGAAGCTGTTGTACATGAGGTTGCC 
ACTCACCACCACGTACAGGATGCACGTCATCACCAGCTCGATGATCTGCGCTACGTTCACCACTCGGCCGCCCAGCGTT 
GGGAAGCGCGGGGCGCAGCAGGCGTTGGCTATGGCCGCGTACGAGTCCCGCACGCGCACCACCTCGCCGTCTTCATTCT 
CCTCGTACAGGCACGCGATGAGGATCTTGCCGGTGTAGCAGCACACAACGGCGGCGAAGATGATGAGAAACAACCCCAG 
GTAGCCGCCGTGCAGGATGGCGTAGGGTAGGCCCAGCACGAACATGCCCTGGATGGCGTTGGTCACGTTCCAGCCTGCC 
TCCCACGCCGTGATTTTGGGCTTGTCGTGGCCCCCGAATTCGCCACCACCTCCCACCTGGTCCTTGGAGCCGGAGGGCG 
GCAGAGGAGCTCCGCTGCCTCGCTGATAATGGATGTCTCCCTCGACGGGCGCTTCAGCGCCCTCGTCCCCGCAGGGCTC 
TCCCTCGGCTTTCAGGATGTCCATCTGCAGGCCCTGGCGGTGCTCAAAGTCGAGGTCGTCGCAATGCGCGAAGCCCACC 
GCCTCCTCATCCGTGGCCGCCTGAAAACCCATCCTGGCGAACATGCCGCTCATCTTGGCCTGGGACTTGTTGGACACGG 
ACGTGGCCACGTTGGACAGCTTGCTGCGGAGCAAGGTGGCCATGGCGGCGGTGGGGACAGCGGAAAGGACAGAAGGACC 
CGAGGATGCGGGGAACGCGATGCAAGAAGGCGAGGGCTGGGGGGCGCAAAGTCGCTATCTCCGCTTGCTCTCCGC 


A disclosed NOV7d polypeptide (SEQ ID NO:36) encoded by SEQ ID NO:35 is 
presented using the one-letter amino acid code in Table 7H. NOV7d amino acid changes, if 
any, are underlined in Table 7H. 


Table 7H. Encoded NOV7d protein sequence (SEQ ID NO:36). 


MATLLRSKLSNVATSVSNKSQAKMSGMFARMGFQAATDEEAVGFAHCDDLDFEHRQGLQMDILKAEGEPCGDEGAEAPVEGDIHY 
QRGSGAPLPPSGSKDQVGGGGEFGGHDKPKITAWEAGWNVTNAIQGMFVLGLPYAILHGGYLGLFLIIFAAWCCYTGKILIACL 
YEENEDGEWRVRDSYAAIANACCAPRFPTLGGRVVNVAQXIELVMTCXLYVWSG1TLMYNSFPGLPVSQKSWSIIATAVLLPCA 
FIiKNLKAVSKFSLLCTLAHF VIN I LVIA YCLSRARDWAWEKVKFYID VKKFPI S I GI I VFS YTSQIFLPSLEGNMQQPSEFHCMM 
NWTHIAACVLKGLFALVAYLTWADETKEAITDNLPGSIRAWNIFLVAKALLSYPLPFFAAVEVLEKSIiFQEGSRAFFPACYSGD 
GRLKSWGLTLRCALVVFTLLMAlYVPHFALLMGLTGSLTGAGLCFLLPSLFHLRIjLWRKLLWHQVFFDVAIFVIGGXCSVSGFVH 
SLEGLIEAYRTNAED 


A disclosed NOV7e nucleic acid (also referred to as 13374578) is a variant of NOV7a, 
encodes a novel vesicular GABA transporter-like protein, and is shown in Table 71. NOV7e 
nucleotide changes are underlined in Table 7L 

Table 71. NOV7e Nucleotide Sequence (SEQ ID NO:37) 

GAAGGGAGAGAGCGCAGAAGCGCGGCGGGGGCTCGCCCTTGCGCCCTAGTCCTCCGCGTTGGTTCGGTAGGCTTCGATG 

AGGCCCTCGAGGGAGTGCACGAAGCCGGACACGCTGCAGATGCCGCCGATGACGAAGATGGCGACGTCGAAGAAGACTT 

GGTGCCACAGCAGCTTGCGCCAGAGCAGGCGCAGGTGAAAGAGGCTGGGCAGCAAGAAACAGAGGCCGGCGCCCGTGAG 
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GCTGCCGGTGAGGCCCATGAGCAGCGCGAAGTGCGGCACATAAATGCCCATGAGCAGCGTGAAGACGACGAGCGCGCAG 
CGCAGCGTCAGCCCCCAGGACTTCAGGCGCCCGTCGCCGCTGTAGCAGGCCGGGAAAAAGGCGCGGCTGCCTTCCTGGA 
AGAG CG ACTTCTCCAG CAC CT CGACAG CGG CAAAG AATGGCAG AGGAT AGGACAACAGCG C C TTGG C CAC CAGAAAG AT 
GTTGACCACGGCGCGGATGGAGCCGGGCAGGTTATCCGTGATGGCCTCCTTGGTCTCGTCGGCCCAGGTGAGGTAGGCG 
ACGAGCGCGAAGAGGCCCTTGAGCACGCAGGCTGCGATGTGCGTCCAGTTCATCATGCAGTGGAACTCGCTGGGCTGCT 
GCATATTGCCCTCCAGCGAAGGCAGGAAGATCTGAGACGTGTAGCTGAACACGATGATGCCAATGGAGATGGGGAACTT 
CTTGACGTCGATGTAGAACTTGACCTTCTCCCAGGCCCAGTCGCGCGCCCGCGATAGACAGTAGGCTATGACCAGGATA 
TTGATGACGAAGTGGGCCAGAGTGCACAGCAGACTGAACTTGGACACGGCCTTGAGGTTCTTAAGGAAGGCGCAAGGCA 
GCAGCACGGCCGTGGCGATAATGGACCAGGACTTCTGCGACACGGGCAGCCCCGGGAAGCTGTTGTACATGAGGTTGCC 
ACTCACCACCACGTACAGGATGCACGTCATCACCAGCTCGATGATCTGCGCTACGTTCACCACTCGGCCGCCCAGCGTT 
GGGAAGCGCGGGGCGCAGCAGGCGTTGGCTATGGCCACGTACX3AGTCCCGCACGCGCACCACCTCGCCGTCTTCATTCT 
CCTCGTACAGGCACGCGATGAGGATCTTGCCGGTGTAGCAGCACACAACGGCGGCGAAGATGATGAGAAACAACCCCAG 
GTAGCCGCCGTGCAGGATGGCGTAGGGTAGGCCCAGCACGAACATGCCCTGGATGGCGTTGGTCACGTTCCAGCCTGCC 
TCCCACGCCGTAATTTTGGGCTTGTCGTGGCCCCCGAATTCGCCACCACCTCCCACCTGGTCCTTGGAGCCGGAGGGCG 
GCAGAGGAGCTCCGCTGCCTCGCTGATAATGGATGTCTCCCTCGACGGGCGCTTCAGCGCCCTCGTCCCCGCAGGGCTC 
TCCCTCGGCTTTCAGGATGTCCATCTGCAGGCCCTGGCGGTGCTCAAAGTCGAGGTCGTCGCAATGCGCGAAGCCCACC 
GCCTCCTCATCCGTGGCCGCCTGAAAACCCATCCTGGCGAACATGCCGCTCATCTTGGCCTGGGACTTGTTGGACACGG 
ACGTGGCCACGTTGGACAGCTTGCTGCGGAGCAAGGTGGCCATGGCGGCGGTGGGGACAGCGGAAAGGACAGAAGGACC 
CGAGGATGCGGGGAACGCX5ATGCAAGAAGGCGAGGGCTGGGGGGCGCAAAGTCGCTATCTCCGCTTGCTCTCCGC 


A disclosed NOV7e polypeptide (SEQ ID NO:38) encoded by SEQ ID NO:37 is 
presented using the one-letter amino acid code in Table 7J. NOV7e amino acid changes, if 
any, are underlined in Table 7J. 


Table 7J. Encoded NOV7e protein sequence (SEQ ID NO:38). 

r4ATLLRSI^~SNVATSVSNKSQAKMSGMFARMGFQAATDEELAVGPAHCDDLDFEHRQGLQMDILKAEGEPCGDSGAKAPVEGDIHY 
QRGSGAPLPPSGSKDQVGGGGEFGGHDKPKITAWEAGWNVTNAIQGMFVLGLPYAIIiHGGYLGLFLIIFAAWCCYTGKILXACIj 
YEENEDGEWRVRDS YVAIANACCAPRF PTLGGRWNVAQI IELVKTC I LYVWSGNLMYNS FPGLP VS QKSWS 1 1 ATAVLLPCA 
FLKNLKAVSKFSLLCTLAHFVINI LVIAYCLSRARDWAWEKVKFYIDVKKFPIS IGI I VFS YTSQI FLPSLEGNMQQPSEFHCMM 
NWTHIAACVLKGLFALVAYLTWADETKEAITDNLPGSIRAWNIFLVAKALLSYPLPFFAAVEVLEKSLFQEGSRAFFPACYSGD 
GRLKSWGLTLRCALWFTLLMAIYVPHFALLMGLTGSLTGAGLCFLLPSLFHLRLLWRKLLWHQVFFDVAIFVIGGICSVSGFVH 
S LEG L I E AYRTNAE D ' ‘ • 


A disclosed NOV7f nucleic acid (also referred to as 13374579) is a variant of NOV7a, 
encodes a novel vesicular GABA transporter-like protein, and is shown in Table 7K. NOV7f 
nucleotide changes are underlined in Table 7K. 


Table 7K. NOV7f Nucleotide Sequence (SEQ ID NO:39) 

GAAGGGAGAGAGCGCAGAAGCGCGGCGGGGGCTCGCCCTTGCGCCCTAGTCCTCCGCGTTGGTTCGGTAGGCTTCGATG 

AGGCCCTCGAGGGAGTGCACGAAGCCGGACACGCTGCAGATGCCGCCGATGACGAAGATGGCGACGTCGAAGAAGACTT 

GGTGCCACAG CAGCTTG CGCCAGAGCAGGCGCAGGTGAAAGAGGCTGGGC AG CAAGAAACAGAGG CCGGCGCCCGTGAG 

GCTGCCGGTGAGGCCCATGAGCAGCGCGAAGTGCGGCACATAAATGGCCATGAGCAGCGTGAAGACGACGAGCGCGCAG 

CGCAGCGTCAGCCCCCAGGACTTCAGGCGCC CGT CG CCG CTGTAGCAGGCCGGGAAAAAGGCXaCGGCTGCCTT CCTGGA 
AGAGCGACTTCTCCAGCACCTCGACAGCGGCAAAGAATGGCAGAGGATAGGACAACAGCGCCTTGGCCACCAGAAAGAT 
GTTGACCACGGCGCGGATGGAGCCGGGCAGGTTATCCGTGATGGCCTCCTTGGTCTCGTCGGCCCAGGTGAGGTAGGCG 
ACGAGCGCGAAGAGGCCCTTGAGCACGCAGGCTGCGATGTGCGTCCAGTTCATCATGCAGTGGAACTCGCTGGGCTGCT 
GCATATTGCCCTCCAGCGAAGGCAGGAAGATCTGAGACGTGTAGCTGAACACGATGATGCCAATGGAGATGGGGAACTT 
CTTGACGTCGATGTAGAACTTGACCTTCTCCCAGG CCCAGTCG CGCG CCCGCGATAGACAGTAGGCT ATGACCAGGATA 
TTGATGACGAAGTGGGCCAGAGTGCACAGCAGACTGAACTTGGACACGGCCTTGAGGTTCTTAAGGAAGGCGCAAGGCA 
GCAGCACGGCCGTGGCGATAATGGACCAGGACTTCTGCGACACGGGCAGCCCCGGGAAGCTGTTGTACATGAGGTTGCC 
ACTCACCACCACGTACAGGATGCACGTCATCACCAGCTCGATGATCTGCGCTACGTTCACCACTCGGCCGCCCAGCGTT 
GGGAAGCGCGGGGCGCAGCAGGCGTTGGCTATGGCCACGTACGAGTCCCGCACGCGCACCACCTCGCCGTCTTCATTCT 
CCTCGTACAGGCACGCGATGAGGATCTTGCCGGTGTAGCAGCACACAACGGCGGCGAAGATGATGAGAAACAACCCCAG 
GTAGCCGCCGTGCAGGATGGCGTAGGGTAGGCCCAGCACGAACATGCCCTGGATGGCGTTGGTCACGTTCCAGCCTGCC 
TCCCACGCCGTGATTTTGGGCTTGTCGTGGTCCCCGAATTCGCCACCACCTCCCACCTGGTCCTTGGAGCCGGAGGGCG 
GCAGAGGAGCTCCGCTGCCTCGCTGATAATGGATGTCTCCCTCGACGGGCGCTTCAGCGCCCTCX5TCCCCGCAGGGCTC 
TCCCTCGGCTTTCAGGATGTCCATCTGCAGGCCCTGGCGGTGCTCAAAGTCGAGGTCGTCGCAATGCGCX3AAGCCCACC 
GCCTCCTCATCCGTGGCCGCCTGAAAACCCATCCTGGCGAACATGCCGCTCATCTTGGCCTGGGACTTGTTGGACACGG 
ACGTGGCCACGTTGGACAGCTTG CTGCGGAG CAAGGTGG CCATGGCGGCGGTGGGGACAGCGGAAAGGACAGAAGGACC 
CGAGGATGCGGGGAACGCGATGCAAGAAGGCGAGGGCTGGGGGGCGCAAAGTCGCTATCTCCGCTTGCTCTCCGC 
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A disclosed NOV7f polypeptide (SEQ ID NO:40) encoded by SEQ ID NO:39 is 
presented using the one-letter amino acid code in Table 7L. NOV7f amino acid changes, if 
any, are underlined in Table 7L. 

Table 7L. Encoded NOV7f protein sequence (SEQ ID NO:40). 

MATLLRSKLSNVATSVSNKSQAKMSGMFARMGFQAATDEEAVGFAHCDDIiDFEHRQGLQMDILKAEGEPCGDEGAEAPVEGDIHY 
QRGSGAPLPPSGSKDQVGGGGEFGDHDKPKITAWEAGWNVTNAIQGMFVLGLPYAILHGGYLGLFLIIFAAWCCYTGKILIACIi 

YEENEDGEWRVRDSYVAIANACCAPRFPTLGGRWNVAQI IELVMTCILYVWSGNLMYNSFPGLPVSQKSWS I IATAVLLPCA 
FLKNLKAVSKFSLLCTLAHFVINILVIAYCIiSRARDWAWEKVKFYIDVKKFPXSIGIIVFSYTSQIFLPSLEGNMQQPSEFHCMM 
NWTHIAACVLKGLFALVAYLTWADETKEAITDNLPGSIRAWNIFIiVAKAIiIiSYPLPFFAAVEVIiEKSIiFQEGSRAFFPACYSGD 
GRLKSWGLTLRCALWFTLLMAIYVPHFALLMGLTGSLTGAGLCFIiLPSIiFHLRLLWRKLLWHQVFFDVAXFVIGGICSVSGFVH 
SLEGLI EA YRTNAED 


5 NOV7a - NOV7f are very closely homologous as is shown in the nucleic acid 

alignment in Table 7M and the amino acid alignment in Table 7N. 


NOV7a bal22ol 
NOV7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
N0V7e 13374578 
N0V7f 13374579 


NOV7a ba!22ol 
N0V7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
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NOV7e 13374578 
NOV7f 13374579 


GCTGCCGGTGAGGCmcCATGAGCAGCGCGAAGTGCGGCACATAAATGGC 

gctgccggtgaggcHccatgagcagcgcgaagtgcggcacataaatggc 


N0V7a bal22ol 
NOV7b 13374575 
N0V7c 13374576 
N0V7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
N0V7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


N0V7a bal22ol. 
N0V7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
N0V7e 13374578 
NOV7f 13374579 


NOV7a ba!22ol 
NOV7b 13374575 
N0V7c 13374576 
NOV7d 13374577 
NOV7e 13374578 
N0V7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7c 13374576 
N0V7d 13374577 
N0V7e 13374578 
N0V7f 13374579 


NOV7a bal22ol 
N0V7b 13374575 
N0V7C 13374576 
NOV7d 13374577 
N0V7e 13374578 
NOV7f 13374579 


N0V7a bal22ol 
N0V7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
N0V7e 13374578 
NOV7f 13374579 


N0V7a bal22ol 
NOV7b 13374575 


■I. 


310 

■L 


320 


330 


340 


350 


3cc@gSg®c 


TT 


TGAGCAffiCG 
CATGAGCAGCGTGAAGACG 
CATGAG C AG CGTGAAGACG 
CATGAGCAGCGTGAAGACG 
CATGAGCAGCGTGAAGACG 
CATGAGCAGCGTGAAGACG 



360 370 380 390 400 



410 420 430 440 450 


T^C^CvWGG^GaG g^W C , n"CTC ?W* a^CC^MC^GC?gECAA^GA^ 
TGCCTTCCTGGAAGAGCGACTTCTCCAGCACCTCGACAGCGGCAAAGAAT 
TGCCTTCCTGGAAGAGCGACTTCTCCAGCACCTCGACAGCGGCAAAGAAT 
TG C CTT C CTGG AAG AGCG AC TTC TC C AG CACCTCGAC AG CGGC AAAG AAT 
TGCCTTCCTGGAAGAGCGACTTCTCCAGCACCTCGACAGCGGCAAAGAAT 
TGCCTTCCTGGAAGAGCGACTTCTCCAGCACCTCGACAGCGGCAAAGAAT 





WO 02/29058 
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N0V7c 13374576 
N0V7d 13374577 
N0V7e 13374578 
N0V7f 13374579 


N0V7a bal22ol 
N0V7b 13374575 
N0V7c 13374576 
N0V7d 13374577 
NOV7e 13374578 
N0V7f 13374579 


N0V7a bal22ol 
N0V7b 13374575 
N0V7c 13374576 
N0V7d 13374577 
N0V7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
N0V7e 13374578 
N0V7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
N0V7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
N0V7f 13374579 


N0V7a bal22ol 
N0V7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
NOV7S 13374578 
N0V7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
N0V7c 13374576 
N0V7d 13374577 
WOV7e 13374578 
N0V7f 13374579 


NOV7a bal22ol 
N0V7b 13374575 
N0V7C 13374576 
N0V7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOW a bal22ol 
NOV7b 13374575 
N0V7C 13374576 
NOV7d 13374577 
NOWe 13374578 
N0V7f 13374579 



760 


770 


780 


790 


'AGi 


800 
■GC-J 


TTGACCTTCTCCCAGGCCCAGTCGCGCGCCCGCGATAGACAGTAGGCTAT 

TTGACCTTCTCCCAGGCCCAGTCGCGCGCCCGCGATAGACAGTAGGCTAT 

TTGACCTTCTCCCAGGCCCAGTCGCGCGCCCGCGATAGACAGTAGGCTAT 

TTGACCTTCTCCCAGGCCCAGTCGCGCGCCCGCGATAGACAGTAGGCTAT 

TTGACCTTCTCCCAGGCCCAGTCGCGCGCCCGCGATAGACAGTAGGCTAT 


810 820 830 840 850 





TGGACACGGCCTTGAGGTTCTTAAGGAAGGCGCAAGGCAGCAGCACGGCCl 
TGGACACGGCCTTGAGGTTCTTAAGGAAGGCGCAAGGCAGCAGCACGGCC 
TGGACACGGCCTTGAGGTTCTTAAGGAAGGCGCAAGGCAGCAGCACGGCC 
TGGACACGGCCTTGAGGTTCTTAAGGAAGGCGCAAGGCAGCAGCACGGCC 
TGGACACGGCCTTGAGGTTCTTAAGGAAGGCGCAAGGCAGCAGCACGGCd 




910 920 930 940 950 



GTGGCGATAATGGACCAGGACTTCTGCGACACGGGCAGCCCCGGGAAGCT 
GTGGCGATAATGG AC CAGG ACT TCTG CG AC ACGGGC AG CCCCGGGAAG C T 
GTGGCGATAATGGACCAGGACTTCTGCGACACGGGCAGCCCCGGGAAGCT 
GTGGCGATAATGGACCAGGACTTCTGCGACACGGGCAGCCCCGGGAAGCT 
GTGGCGATAATGGACCAGGACTTCTGCGACACGGGCAGCCCCGGGAAGCT 


960 970 980 990. 1000 





1160 1170 1180 1190 1200 
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N0V7a bal22ol 
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NOV7f 13374579 



NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
N0V7d 13374577 
N0V7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7c 13374576 
N0V7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


1210 1220 1230 1240 1250 




N0V7a bal22ol 
NOV7b 13374575 
N0V7c 13374576 
N0V7d 13374577 
NOV7e 13374578 
N0V7f 13374579 


N0V7a bal22ol' 
N0V7b 13374575 
N0V7C 13374576 
N0V7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


N0V7a bal22ol 
NOV7b 13374575 
N0V7C 13374576 
N0V7d 13374577 
NOV7e 13374578 
N0V7f 13374579 


N0V7a bal22ol 
NOV7b 13374575 
NOV7c 13374576 
N0V7d 13374577 
N0V7e 13374578 
N0V7f 13374579 


N0V7a bal22ol 
N0V7b 13374575 
NOV7c 13374576 
N0V7d 13374577 
N0V7e 13374578 
NOV7f 13374579 


NOV7a ba!22ol 
NOV7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 



1360 


1370 



CGGCTTTCAGGATGTCCATCTGCAGGCCCTGGCGGTGC 

CGGCTTTCAGGATGTCCATCTGCAGGCCCTGGCGGTGC 

CGGCTTTCAGGATGTCCATCTGCAGGCCCTGGCGGTGC 

CGGCTTTCAGGATGTCCATCTGCAGGCCCTGGCGGTGC 

CGGCTTTCAGGATGTCCATCTGCAGGCCCTGGCGGTGC 


1510 1520 1530 1540 1550 



1560 1570 1580 1590 1600 
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NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7£ 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a ba!22ol 


1610 1620 1630 1640 1650 




1710 1720 1730 1740 1750 




Table 7N Amino Acid Alignment of NOV7a - NOV7f. 

10 : 20 30 40 50 

i,.. 


MATLLRSKLSNVATSVSNKSQAKMSGMFAPJvlGFQAATDEEAVGFAHCDDL 
MATLLRS KLSNVAT S VS N KS Q AKMSGMF ARMG FQ AATDE E AVG F AHC DDL 
MATLLRS KLSNVAT S VS W KS Q AKMSGM F ARMG F Q AATDE E AVG F AHC DDL 
MATLLRS KLSN VAT S V SNKS Q AKMSGM FARMG F QAAT D E E AVGFAHC DD L 
MATLLRSKLSNVATSVSNKSQAKMSGMFARMGFQAATDEEAVGFAHCDDL 
MATLLRSKLSNVATSV5NKSQAKMSGMFARHGFQAATDEEAVGFAHCDDL 


60 70 80 90 100 


DFEHRQGLQHDILKAEGEFCGDEGAEAPVEGDIHYQRGgGAPLPPSGSKD 
DFEHRQGLQMDILKAEGEPCGDEGAEAPVEGDIHYQRGSGAPLPPSGSKD 
D F E HRQG LQMD I L KAEG E ? CGD EG AE AP VEGD I HY QRG SG APL P P SG S KD 
DFEHRQGLQMDXLKAEGEPCGDEGAEAPVEGDIHYQRGSGAPLPPSGSKD 
DFEHRQGLQMDILKAEGEPCGDEGAEAPVEGDIHYQRGSGAPLPPSGSKD 
DFEHRQGLQMDILKAEGEPCGDSGAEAPVEGDIHYQRGSGAPLPPSGSKD 


110 120 130 140 150 


QVGGGGEFGGHDKPKITAWEAGWMVTNAIQGMFVLGLPYAILHGGYLGLF 
QVGGGGSFGGHDKPKITAWEAGWNVTNAIQGMFVLGLPYAILKGGYLGLF 
QVGGGG3FGGHDKPKITAWEAGWHVTNAIQGMFVLGLPYAILHGGYLGLF 
QVGGGGEFGGHDKPKITAWEAGWNVTNAIQGMFVLGLPYAILHGGYLGLF 
QVGGGGEFGGHDKPKITAWEAGWL'JVTNAIQGMFVLGLPYAILHGGYLGLF 
QVG GGGS FgSh D KP KI TAW EA.G WMVTN A IQGMFVLGL PYA I LHGGY LG L F 


160 170 180 190 200 

1 — I — I — I — I — I — I — l — l — I 


LI I FAAWCCYTGKILI ACLYEEN3DGEWRVRDS YVAI ANACC APRF PT 
LIIFAAWCCYTGKILIACLYEENEDGEWRVRDSYVAIANACCAPRFPT 

liifaawccytgkiliaclyeenedgewrvrdsyvaianaccaprfpt 
liifaawccytgkiliaclyeenedgewrvrdsySaianaccaprfpt 
LI I faawccytgkili aclyeenedgewrvrdsyvai anaccaprf PT 

LIIFAAVVCC YTGKI L I ACLYE E WEDGE WRVRDSYVAI ANACC APRF PT 


210 220 230 240 2S0 


ILGGRWUVAQIIELVMTCILYWVSGMLMYNSFPGLPVSQKSWSIIATA^ 
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NOV7f 13374579 


NOV7a bal22ol 
N0V7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7c 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575, 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


NOV7a bal22ol 
NOV7b 13374575 
NOV7C 13374576 
NOV7d 13374577 
NOV7e 13374578 
NOV7f 13374579 


LGGRWNVAQ 1 1 ELVMTC I LYVWSGNLMYNSFPGLPVSQKSWS 1 1 ATAV 
LGGRWNVAQI I ELVMTC I LYVWSGNLMYNSFPGLPVSQKSWS I IATAV 
LGGRWNraQI I ELVMTCI LYVWSGNLMYNSFPGLPVSQKSWS I IATAV 
LGGRWNVAQI I ELVMTCI LYVWSGNLMYNSFPGLPVSQKSWS I IATAV 
LGGRWNVAQI I3LVMTC I LYVWSGNLMYNSFPGLPVSQKSWS I IATAV 


260 270 280 290 300 


LLPCAFLKMLKAVSKFSLLCTLAHFVINILVIAYCLSRARDWAWEKVKFY 

LLPCAFLKMLKAVSKFSLLCTLAHFVINILVIAYCLSRARDWAWEKVKFY 

LLPCAFLKNLKAVSKFSLLCTLAHFVINILVIAYCLSRARDWAWEKVKFY 

LLPCAFLKNLKAVSKFSLLCTLAHFVINILVIAYCLSRARDWAWEKVKFY 

LLPCAFLKNLKAVSKFSLLCTLAKFVINILVIAYCLSRARDWAWEKVKFY 

LLPCAFLKNLKAVSKFSLLCTLAHFVINILVIAYCLSRARDWAWEKVKFY 


310 320 330 340 350 


IDVKKFPISIGIIVFSYTSQIFLPSLEGNMQQPSEFHCMMNWTHIAACVL 

IDVKKFPISIGIIVFSYTSQIFLPSL3GNMQQPSEFHCMMNWTHIAACVL 

IDVKKFPISIGIIVFSYTSQIFLPSLSGNMQQPSEFHCMMNWTHIAACVL 

IDVKKFPISIGIIVFSYTSQIFLPSLEGNMQQPS3FHCMMNWTHIAACVL 

IDVKKFPISIGIIVFSYTSQIFLPSLEGNMQQPS3FHCMMNWTHIAACVL 

IDVKKFPISIGIIVFSYTSQIFLFSL3GNMQQPSEFHCMMNWTH1AACVL 


360 370 380 390 400 


KGLF ALVAYLT WADETKEfll TDNL PGSI RAWNI F LVAKALLS Y PL PF F A 
KGLFALVAYLTWADETKEAITDNLPGSIRAWNIFgVAKALLSYPLPFFA 

kglfalvayltnadetkeEitdnlpgsirawniflvakallsyplpffa 

KGLFALVAYLTWADETKEAITDNLPGSIRAWNIFLVAKALLSYPLPFFA 

KGLFALVAYLTWADETKEAITDNLPGSIRAWNIFLVAKALLSYPLPFFA 

KGLFALVAYLTWADETKEAITDNLPG3IRAWNIFLVAKALLSYPLPFFA 


410 420 430 440 450 


AVEVLEKSLFQEGSRAFFPACYSGDGRLKSWGLTLRCALVVFTLLMAIYV 

AVEVLEKSLFQEGSRAFFPACYSGDGRLKSWGLTLRCALWFTLLMAIYV 

AVEVLEKSLFQEGSRAFFPACYSGDGRLKSWGLTLRCALWFTLLMAIYV 

AVEVLEKSLFQEGSRAFFPACYSGDGRLKSWGLTLRCALWFTLLMAIYV 

AVEVLEKSLFQEGSRAFFPACYSGDGRLKSWGLTLRCALWFTLLMAIYV 

AVEVLEKSLFQEGSRAFFPACYSGDGRLKSWGLTLRCALWFTLLMAIYV 


460 470 480 490 500 

| .... | 1 1 . 1 1 1 | 1 


PHFALLMGLTGSLTGAGLCFLLPSLFHLRLLWRKLLWHQVFFDVAIFVIG 

PHFALLMGLTGSLTGAGLCFLLPSLFKLRLLWRKLLWHQVFFDVAIFVIC- 

PHFALLMGLTGSLTGAGLCFLLPSLFHLRLLWRKLLWHQVFFDVAIFVIG 

PHFALLMGLTGSLTGAGLCFLLPSLFHLRLLWRKLLWHQVFFDVAIFVIG 

PHFALLMGLTGSLTGAGLCFLLPSLFHLRLLWRKLLWHQVFFDVAIFVIG 

PHFALLMGLTGSLTGAGLCFLLPSLFKLRLLWRKLLWHQVFFDVAIFVIG 


510 520 


GI CS VSG FVHSLEGLI EAYRTNAED 
GICSVSGFVHSLEGLIEAYRTNAED 
G I CSVSGFVKSLEGLI EAYRTNAED 
GICSVSGFVHSLEGLIEAYRTNAED 
GICSVSGFVHSLEGLIEAYRTNAED 
GICSVSGFVHSLEGLIEAYRTNAED 


Homologies to any of the above NOV7 proteins will be shared by the other NOV7 
proteins insofar as they are homologous to each other as shown above. Any reference to 
5 NOV7 is assumed to refer to all three of the NOV7 proteins in general, unless otherwise noted. 
NOV7a also has homology to the amino acid sequence shown in the BLASTP data 
listed in Table 70. 
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Table 70. BLAST results for NOV7a 

Gene Index/ Identifier 

Protein/ Organism 

Length 

(aa) 

mj&§§ 

Positives 

(%) 

Expect 

gi | 14388326 1 dbi |BAB6 

hypothetical 
protein [Macaca 
fascicularis] 

525 

520/525 

(99%) 

521/525 

(99%) 


0726. 1| (AB062931) 


vesicular 
inhibitory amino 
acid transporter 
[Rattus 
norvegicus] 

525 

518/526 

(98%) 

521/526 

(98%) 

0.0 

13970. l| 

1411 Irl K!iiSU'i^4B 

bA12201 . 1 (A 
novel protein 
(ortholog of the 
mousevesicular 
inhibitory amino 
acid transporter, 
VIAAT) [Homo 
sapiens] 

525 

524/525 

(99%) 

524/525 

(99%) 

0.0 

5529.21 (AL133519) 

ranigiEngrajBiaBM 

vesicular 
inhibitory amino 
acid transporter 
[Mus musculus] 

521 

507/522 

(97%) 

511/522 

(97%) 

| 

0.0 

3534. 1| 

qi|7303217|qb|AAF582 
80. 1| (AE003815) 

CG8394 gene 
product 
[Drosophila 
melanogaster] 

543 

203/419 

(48%) 

282/419 

(66%) 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 7P. . ; 

Table 7P. Information for the ClustalW proteins 

1) NOV7a (SEQ ID NO:30) 

2) gill4388326ldbi[B AB60726.1[ (AB062931) hypothetical protein [Macaca fascicularis] (SEQ ID NO: 103) 

3) giH39291Q6lref]NP 1 13970. 1| vesicular inhibitory amino acid transporter [Rattus norvegicus] (SEQ 3D 
NO: 104) 

4) gill3396317iemblCAC15529.2| (AL133519) bA12201,l (A novel protein (ortholog of the mouse vesicular 
inhibitory amino acid transporter, VLAAT) [Homo sapiens] (SEQ ID NO: 105) 

5) gi|6678569lref1NP 033534. 1| vesicular inhibitory amino acid transporter [Mus musculus] (SEQ ED NO: 106) 

6) dl7303217leblAAF58280.il (AE003815) CG8394 gene product [Drosophila melanogaster] (SEQ ED 
NO: 107) 


NOV7A 

9i 

14388326 

gi 

13929106 

gi 

13396317 

gi 

6678569) 

gi 

7303217 j 


10 20 30 40 50 



msfS 


fePLimiLirovOTAROOIP 



60 70 80 90 100 
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NOV7A 

gi | 14388326 | 
gi j 13929106 | 
gi | 13396317 j 
gi | 6678569 | 
gij 7303217 j 


PCT/USO 1/31 248 


iGDIHYQRQsGAPriPPSGSKDQE 


EGDIHYQRG 

/EGDIHYQRG 

EGDIHYQRG 

/EGDIHYQRG 

SeSdGEyq? 


GgGGEFGGHDKPKITAWEAGWl 
|GAPLPPSGSKDQBVGgGGEFGGHDKPKITAWEAGW| 
JGAPLPPSGSKDQgVGgGGEFGGHDKPKITAWEAGW 
IgGAPLPPSGSKDQBVGffGGEFGGHDKPKITAWEAGW 
1 gaplppsgskdq5vg3ggefgghdkpkitaweagw| 


N0V7A 

gi 143883261 
gi 13929106| 
gi 13396317 j 
gi 6678569 | 
gi 7303217 j 


NVTNAIQGMFVLGLPYAILHGGYLGLFLIIFAAWCCYTGKILIACLYEE 

NVTNAIQGMFVLGLPYAILHGGYLGLFLIIFAAWCCYTGKILIACLYEE 

NVTNAIQGMFVLGLPYAILHGGYIiGLFLIIFAAWCCYTGKILIACLYEE 

HVTNAIQGMFVLGLPYAILHGGYLGLFLIIFAAWCCYTGKILIACLYEE 

NVTNAIQGMFVLGLPYAILHGGY LGLFLIIFA AWCCYTGKIIilACLYEE 

IWTNAIQGKF^LPjaAgLHGGYjay ^^ AilSCCYTGKSL^CLYEa 


N0V7A 

gi 14388326 
gi 13929106 
gi 13396317 
gi 6678569 | 
gi 7303217 


Sedgewrvrdsyvaianaccaprfptlggrwuvaqiielvmtcilyv 

iNnEDGEWRVRDSYVAIANACCAPRFPTLGGRWNVAQUELVMTCIIiYV 

Iedgewrvrdsyvaianaccaprfptlggrwnvaqiielvmtcilyv 

JEDGEWRVRDSYVAIA^TACCAPRFPTLGGRWNVAQIIELVMTCILYV 

|NBED GEWRVRDSYVAIANAC CAPRF PTIiGGRVVNVAQIIELVMTCILYV 

feS23 G ^ VRVRDSWAIi ® c !2IH p 3 LG 2 R S v S? A Q2 IEL 3 M,rciLYV 


NOV7A 

gi | 14388326 | 
gi j 13929106 j 
gi j 13396317 | 
gi | 6678569 ] 
gi 1 7303217 j 


WSGNLMYNSFPGLPVSQKSWSIIATAVLLPCAFLKNLKAVSKFSLLCTL 

WSGNLMYNSFPGLPVSQKSWSIIATAVLLPCAFLKNLKAVSKFSLLCTL 

WSGNLMYNSFPGLPVSQKSWSIIATAVLLPCAFLKNLKAVSKFSLLCTL 

WSGNLMYNSFPGLPVSQKSWSIIATAVLLPCAFLKNLKAVSKFSLLCTL 

WSGNLMYNSFPGLPVSQKSWSIIATAVLLPCAFLKNLKAVSKFSLLCTL 

VVSG^LfM^^p!»Jc-^^i^^gMi;a^aW^LLPi7?clFLK^LK)Tvsr7?S^CTiT 


NOV7A 

gi 14388326 
gi 13929106 
gi 13396317 
gi 6678569 | 
gi 7303217] 


AHFVINILVIAYCIiSRARDWAWEKVKFYIDVKKFPISIGIIVFSYTSQIF 

AHFVINILVIAYCLSRARDWAWEKVKFYIDVKKFPISIGIIVFSYTSQIF 

AHFVINILVIAYCLSRARDWAWEKVKFYIDVKKFPISIGIIVFSYTSQIF 

AHFVINILVIAYCLSRARDWAWEKVKFYIDVKKFPISIGIIVFSYTSQIF 

AHFVINILVIAYCLSRARDWAWEKVKFYIDVKKFPISIGIIVFSYTSQIF 

|h^IkJ35^YCL35^DTv'EwSkv3fSid3T^5fPIS2g2iVFSYTSQIF 


NOV7A 

gi 14388326 
gi 13929106 
gi 13396317 
gi 6678569| 
gi 7303217 


LPSLEGNMQQPSEFHCI’G4NWTHIAACVLKGLFALVAYLTWADETKEVITD 

LPSLEGNMQQPSEFHCtMNWTHIAACVLKGLFALVAYLTWADETKEVITD 

LPSLEGNMQQPSEFHCMMNTVTHIAACVLKGLFALVAYLTWADETKEVITD 

LPSLEGNMQQPSEFHCMM1WTHIAACVLKGLFALVAYLTWADETKEVITD 

LPSLEGNMQQPSEFHCMMNWTHIAACVLKGLF ALVAY LTWADETKEVITD 


NOV7A 

gi 14388326 | 
gi 13929106 | 
gi 13396317 | 
gi 6678569 | 
gi 7303217 | 


NLPGSHIRAWNIFLVAKALLSYPLPFFAAVEVLEKSLFQEGSRAFFPAC 
NLPGsllRAWNIFLVAKALLSYPLPFFAAVEVLEKSLFQEGSRAFFPAC 
NLPGSHIRAWNIFLVAKALLSYPLPFFAAVEVLEKSLFQEGSRAFFPAC 
NLPGsIlRAWNlFLVAKALLSYPLPFFAAVEVLEKSLFQEGSRAFFPAC 
NLPGSf 


NOV7A 

gi 14388326| 
gi 13929106 j 
gi 13396317| 
gi 6678569 | 
gi 7303217 j 


^SsRLKSWGLTLRCALWFTLLMAIYVPHFALLMGLTGSLTGAGLCFL 

yEgdgrlkswgltlrcalwftllmaiyvphfallmgltgsltgaglcfl 

YgGDGRLKSK r GLTLRCALWFTLLMAIYVPHFALLMGr.TGSLTGAGLCFL 

YgGDGRLKSWGLTLRCALWFTLLMAIYVPHFALLMGLTGSLTGAGLCFL 

y B gdgrlksw^ltlr calw ftllmaiyvphfallmgltgsltgaglcfl 


'2 




WO 02/29058 
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NOV7A 

gi 
gi 
gi 
gi 
gi 


510 


520 


530 


54 0 


14388326 

13929106 

13396317 

6678569| 

7303217) 


550 



N0V7A 


gi 

gi 

gi 

gi 

gi 


14388326 | 

13929106) 

13396317) 

6678569) 

7303217 



GLPF 


Table 7Q lists the domain description from DOMAIN analysis results against NOV7a. 
This indicates that the NOV7a sequence has properties similar to those of other proteins 
known to contain this domain. 


Table 7 Q. Domain Analysis of NOV7a 

gnl | Pfam) pfam01490 , Aa_trans, Transmembrane amino acid transporter 
protein. This transmembrane region is found in many amino acid 
transporters including UNC-47 and MTR. UNC-47 encodes a vesicular 
amino butyric acid (GABA) transporter, (VGAT) . UNC-47 is predicted to 
have 10 transmembrane domains . MTR is a N system amino acid 
transporter system protein involved in methyl tryptophan resistance. 
Other members of this family include proline transporters and amino 
acid permeases-. (SEQ ID NO; 107) 

Length = 370.. residues, 87.8% aligned 
Score = 182 bits (461), Expect = 5e-47 


NOV7a 

143 

Pfam01490 

5 

NOV7a 

203 

Pfam01490 

60 

N0V7a 

257 

Pfam01490 

117 

NOV7a 

309 

Pfam01490 

177 

N0V7a 

367 

Pfam01490 

237 

NOV7a 

426 

Pf am01490 

289 


HGGYLGLFLI I FAAWCCYTGKILI ACLYEENEDGEWRVRDSYVAIANACCAPRFPTLG 202 

I II I++ I + III +1 I + I 11+ + + + I 

LGWIPGLVLLLLAGFITLYTGLIiLSECYB YVPGKRNDSYLDLGRSAYGGKGIiLLT 59 

GRWNVAQIIELVMTCILYWVSGNLMYNSFP GLPVSQKSWSIIATAVLLPCAF 256 

I 1 + I II ++++ | + 1 + + I I I I I +++ + 1 

SFVG QYVNLFGVNIGYLILAGDIiLPKIISSFCGDNCDHLDGNSWIIIFAAIIITLSF 116 

LKNLKAVS- -KFSLLCTLAHFVI NILVIAYCLSRARDWAWEKVKFY IDVKKFPI 308 

+ I +1 I +11+ I l + l I + + + + 

IPNFNLLSISSLSAFSSLAYLSIISFLIIVAVIAGIFVLLGAVYGILWSPSFTKLTGLFL 176 
SIGIIVFSYTSQIFLPSLEGNMQQPSE- -FHCMMNWTHIAACVLKGLFALVAYLTWADET 366 

+IIIIII++ I ++ 1+ II I ++I I III 111+ + 

AI G 1 1 VFAFEGHAVLL PI QNTMKS P SAKKFKKVLNVAI I IVTVLYILVGFFGYLTFGNNV 236 
KEVITDNLP - GS I RAWNI FLVAKALLS YPIiPFFAAVEVLEKS LFQEGSRAFFPACY SGD 425 

I I III +11+11 II++II I I ++I I ++ + I 

KGNILLNLPNNPFWLIVNLNLWAIIiLTFPLQAFPIVRIIENLLTKKNNFA P 288 

GRLKSWGLTLRCALWFTLLMAIYVPHFALIiMGLTGSLTGA 466 

+ i + +i iimii+n in +ii+ +ii 

NKSKLLRWIRSGLWFTLLIAILVPFFGDFLSLVGATSGA 329 


Synaptic vesicles from mammalian brain are among the best characterized trafficking 
organelles. However, so far it has not been possible to characterize vesicle subpopulations that 
are specific for a given neurotransmitter. Taking advantage of the recent molecular 
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characterization of vesicular neurotransmitter transporters, we have used an antibody specific 
for the vesicular GABA transporter (V GAT) to isolate GABA-specific synaptic vesicles. The 
isolated vesicles are of exceptional purity as judged by electron microscopy. 

Immunoblotting revealed that isolated vesicles contain most of the major synaptic 
5 vesicle proteins in addition to VGAT and are devoid of vesicular monoamine and 

acetylcholine transporters. The vesicles are 10-fold enriched in GABA uptake activity when 
compared with the starting vesicle fraction. Furthermore, glutamate uptake activity and 
glutamate-induced but not chloride-induced acidification are selectively lost during 
immunoisolation. We conclude that the population of GABA-containing synaptic vesicles is 
10 separable and distinct from vesicle populations transporting other neurotransmitters. Sagne et 
al., FEBSLett 1997:10, 417(2):177-83. 

Proteins belonging to the GABA transporter family of proteins play an important role 
in signal transduction of different cell type such as neuronal and muscle cells. NOV7 protein is 
the human ortholog of VGAT (vesicular GABA transporter) from Rattus norvegicus and unc- 
15 47 from C. elegans which are involved in packaging GABA in synaptic vesicles. NOV7 

protein has a domain similar to the amino acid permease domain found in integral membrane 
proteins that regulate transport of amino acids. 

The above defined information for NOV7 suggests that this NOV7 protein may 
function as a member of a GABA transporter family. Therefore, the NOV7 nucleic acids and 
20 proteins of the invention are useful in potential therapeutic applications implicated in various 
diseases and disorders described below and/or other pathologies. For example, the NOV7 
compositions of the present invention will have efficacy for treatment of patients suffering 
from cancer, trauma, regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, 
fertility and neurological disorders. The NOV7 nucleic acid encoding GABA transporter 
25 receptor-like protein, and the GABA transporter receptor-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

NOV8 

NOV8 includes two novel integrin alpha 7 (ITGA7) precursor-like receptor proteins 
30 disclosed below. The disclosed proteins have been named NOV8a and NOV8b. 

NOV8a 

A disclosed NOV8a nucleic acid of 3432 nucleotides (also referred to AC073487_dal) 
encoding a novel ITGA7 precursor-like receptor protein is shown in Table 8A. An open 
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reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and 
ending with a TAA codon at nucleotides 3430-3432. The start and stop codons are in bold 
letters. 


Table 8A. NOV8a Nucleotide Sequence (SEQ ID NO:41) 

ATGGCCGGGGCTCGGAGCCGCGACCCGTTGGGGGGCCTCCGGGATTTGCTACCTTTTTGGCTCCCTGCTCGTCGAACTGC 
TCTTCTCACGGCTGTCGCCTTCAATCTGGACGTGATGGGTGCCTTGCGCAAGGAGGCGAGCCAGGCAGCCTCTTCGGCTT 
CTCTGTGGCCCTGCACCCGGCACGTCGCAGCCCCGGACCCCAGCAGCCCACTGCTGGTGGGTGCTCCCCAGGCCCTGGCT 
CTTCCTGGGCAGCAGGCGAATCGCACTGGAGGCCTCTTCGCTTGCCCGTTGAGCCTGGAGGAGACTGACTGCTACAGAGT 
GGACATCGACCAGGGAGCTGATATGCAAAAGGAAAGCAAGGAGAACCAGTGGTTGGGAGTCAGTGTTCGGAGCCAGGGGC 
CTGGGGGCAAGATTGTTACCTGTGCACACCGATATGAGGCAAGGCAGCGAGTGGACCAGATCCTGGAGACGCGGGATATG 
ATTGGTCGCTGCTTTGTGCTCAGCCAGGACCTGGCCATCCGGGATGAGTTGGATGGTGGGGAATGGAAGTTCTGTGAGGG 
ACGCCCCCAAGGCCATGAACAATTTGGGTTCTGCCAGCAGGGCACAGCTGCCGCCTTCTCCCCTGATAGCCACTACCTCC 
TCTTTGGGGCCCCAGGAACCTATAATTGGAAGGGCACGGCCAGGGTGGAGCTCTGTGCACAGGGCTCAGCGGACCTGGCA 
CACCTGGACGACGGTCCCTACGAGGCGGGGGGAGAGAAGGAGCAGGACCCCCGCCTCATCCCGGTCCCTGCCAACAGCTA 
CTTTGGGTTGCTTTTTGTGACCAACATTGATAGCTCAGACCCCGACCAGCTGGTGTATAAAACTTTGGACCCTGCTGACC 
GGCTCCGAGGACCAGCCGGAGACTTGGCCCTCAATAGCTACTTAGGCTTCTCTATTGACTCGGGGAAAGGTCTGGTGCGT 
GCAGAAGAGCTGAGCTTTGTGGCTGGAGCCCCCCGCGCCAACCACAAGGGTGCTGTGGTCATCCTGCGCAAGGACAGCGC 
CAGTCGCCTGGTGCCCGAGGTTATGCTGTCTGGGGAGCGCCTGACCTCCGGCTTTGGCTACTCACTGGCTGTGGCTGACC 
TCAACAGTGATGGGTGGCCAGACCTGATAGTGGGTGCCCCCTACTTCTTTGAGCGCCAAGAAGAGCTGGGGGGTGCTGTG 
TATGTGTACTTGAACCAGGGGGGTCACTGGGCTGGGATCTCCCCTCTCCGGCTCTGCGGCTCCCCTGACTCCATGTTCGG 
GATCAGCCTGGCTGTCCTGGGGGACCTCAACCAAGATGGCTTTCCAGATATTGCAGTGGGTGCCCCCTTTGATGGTGATG 
GGAAAGTCTTCATCTACCATGGGAGCAGCCTGGGGGTTGTCGCCAAACCTTCACAGGTGCTGGAGGGCGAGGCTGTGGGC 
ATCAAGAGCTTCGGCTACTCCCTGTCAGGCAGCTTGGATATGGATGGGAACCAATACCCTGACCTGCTGGTGGGCTCCCT 
GGCTGACACCGCAGTGCTCTTCAGGGCCAGACCCATCCTCCATGTCTCCCATGAGGTCTCTATTGCTCCACGAAGCATCG 
ACCTGGAGCAGCCCAACTGTGCTGGCGGCCACTCGGTCTGTGTGGACCTAAGGGTCTGTTTCAGCTACATTGCAGTCCCC 
AGCAGCTATAGCCCTACTGTGGCCCTGGACTATGTGTTAGATGCGGACACAGACCGGAGGCTCCGGGGCCAGGTTCCCCG 
TGTGACGTTCCTGAGCCGTAACCTGGAAGAACCCAAGCACCAGGCCTCGGGCACCGTGTGGCTGAAGCACCAGCATGACC 
GAGTCTGTGGAGACGCCATGTTCCAGCTCCAGGAAAATGTCAAAGACAAGCTTCGGGCCATTGTAGTGACCTTGTCCTAC 
AGTCTCCAGACCCCTCGGCTCCGGCGACAGGCTCCTGGCCAGGGGCTGCCTCCAGTGGCCCCCATCCTCAATGCCCACCA 
GCCCAGCACCCAGCGGGCAGAGATCCACTTCCTGAAGCAAGGCTGTGGTGAAGACAAGATCTGCCAGAGCAATCTGCAGC 
TGGTCCGCGCCCGCTTCTGTACCCGGGTCAGCGACACGGAATTCCAACCTCTGCCCATGGATGTGGATGGAACAACAGCC 
CTGTTTGCACTGAGTGGGCAGCCAGTCATTGGCCTGGAGCTGATGGTCACCAACCTGCCATCGGACCCAGCCCAGCCCCA 
GGCTGATGGGGATGATGCCCATGAAGCCCAGCTCCTGGTCATGCTTCCTGACTCACTGCACTACTCAGGGGTCCGGGCCC 
TGGACGAGAAGCCACTCTGCCTGTCCAATGAGAATGCCTCCCATGTTGAGTGTGAGCTGGGGAACCCCATGAAGAGAGGT 
GCCCAGGTCACCTTCTACCTCATCCTTAGCACCTCCGGGATCAGCATTGAGACCACGGAACTGGAGGTAGAGCTGCTGTT 
GG CCACGATCAGTGAGCAGGAG CTGCATCCAGTCTCTGCACGAGCCCGTGTCTTCATTGAGCTGCCACTGTCCATTGCAG 
GGATGGCCATTCCCCAGCAACTCTTCTTCTCTGGTGTGGTGAGGGGCGAGAGAGCCATGCAGTCTGAGCGGGATGTGGGC 
AGCAAGGTCAAGTATGAGGTCACGGTAAGTAACCAAGGCCAGTCGCTCAGAACCCTGGGCTCTGCCTTCCTCAACATCAT 
GTGGCCTCATGAGATTGCCAATGGGAAGTGGTTGCTGTACCCAATGCAGGTTGAGCTGGAGGGCGGGCAGGGGCCTGGGC 
AGAAAGGGCTTTGCTCTCCCAGGAGGCCCAACATCCTCCACCTGGATGTGGACAGTAGGGATAGGAGGCGGCGGGAGCTG 
GAGCCACCTGAGCAGCAGGAGCCTGGTGAGCGGCAGGAGCCCAGCATGTCCTGGTGGCCAGTGTCCTCTGCTGAGAAGAA 
GAAAAACATCACCCTGGACTGCGCCCGGGGCACGGCCAACTGTGTGGTGTTCAGCTGCCCACTCTACAGCTTTGACCGCG 
CGGCTGTGCTGCATGTCTGGGGCCGTCTCTGGAACAGCACCTTTCTGGAGGAGTACTCAGCTGTGAAGTCCCTGGAAGTG 
ATTGTCCGGGCCAACATCACAGTGAAGTCCTCCATAAAGAACTTGATGCTCCGAGATGCCTCCACAGTGATCCCAGTGAT 
GGTATACTTGGACCCCATGGCTGTGGTGGCAGAAGGAGTGCCCTGGTGGGTCATCCTCCTGGCTGTACTGGCTGGGCTGC 
TGGTGCTAGCACTGCTGGTGCTGCTCCTGTGGAAGTGTGGCTTCTTCCATCGGAGCAGCCAGAGCTCATCTTTTCCCACC 
AACTATCACCGGGCCTGTCTGGCTGTGCAGCCTTCAGCCATGGAAGTTGGGGGTCCAGGGACTGTGGGGTAA 


5 The disclosed NOV8a nucleic acid sequence, localized to chromosome 12, has 2531 of 

2561 bases (98%) identical to a 3485 bp Homo sapiens integrin alpha-7 mRNA (GENBANK- 
ID: AF072 1 32|acc: AF072 1 32) (E = 0.0). 

A disclosed NOV8a polypeptide (SEQ ID NO:42) encoded by SEQ ID NO:41 is 1143 
amino acid residues and is presented using the one-letter amin o acid code in Table 8B. Signal 
10 P, Psort and/or Hydropathy results predict that NOV8a does not contain a signal peptide and is 
likely to be localized to the endoplasmic reticulum or nucleus with a certainty of 0.6000. 

Table 8B. Encoded NOV8a protein sequence (SEQ ID NO:42). 

MAGARS RD PLGGLRD LL P FW LPARRTALLTAVAFNLDVMGALRKE AS QAAS S AS LW P CTRHVAAPDP S S PL 
LVGAPQALALPGQQANRTGGLFACPLSLEETDCYRVDIDQGADMQKESKENQWLGVSVRSQGPGGKIVTCA 
HRYEARQRVDQILETRDMIGRCFVLSQDLAIRDELDGGEWKFCEGRPQGHEQFGFCQQGTAAAFSPDSHYL 
LFGAPGTYNWKGTARVELCAQGSADLAHLDDGPYEAGGEKEQDPRLIPVPANSYFGLLFVTNiDSSDPDQL 
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VYKTLDPADRLPGPAGDLAIiNSYLGFSIDSGKGLVRAEELSFVAGAPRANHKGAWILRXDSASRLVPEVM 
LSGERLTSGFGYSLAVADLNSDGWPDLIVGAPYFFERQEELGGAVYVYLNQGGHWAGISPLRLCGSPDSMF 
GI SLAVLGDLNQDGFPDI AVGAPFDGDGKVFI YHGS SLGWAKPSQVLEGEAVGI KSFGYSLSGSLDMDGN 
QYPDLLVGSLADTAVLFRARPILHVSHEVSIAPRSIDLEQPNCAGGHSVCVDLRVCFSYIAVPSSYSPTVA 
LDYVLDADTDRRLRGQVPRVTFLSRNLEEPKHQAS GTVWLKHQHDRV CGDAMFQLQENVKDKLRAI VVTLS 
YSLQTPRLRRQAPGQGLPPVAPILNAHQPSTQRAEIHFEKQGCGEDKICQSNLQLVRARFCTRVSDTEFQP 
LPMDVDGTTALFALSGQPVIGLELMVTNLPSDPAQPQADGDDAHEAQLLVMIjPDSLHYSGVRALDEKPLCL 
SNENASHVECELGNPMKRGAQVTFYLILSTSGISIETTELEVELLLATISEQELHPVSARARVFIELPLSI 
AGMAI PQQLFFS GWRGERAMQS ERDVGSKVKYEVTVSNQGQSLRTLGSAFLNI MWPHE I ANGKWLL YPMQ 
VELEGGQGPGQKGLCSPRRPNILHLDVDSRDRRRRELEPPEQQEPGERQEPSMSWWPVSSAEKKKNITLDC 
ARGTANCWFSCPLYSFDRAAVLHVWGRLWNSTFLEEYSAVKSLEVIVRANITVKSSIKNIiMLRDASTVXP 
VMVYHDPMAWAEGVPWWVILLAVLAGLLVLALIjVLLLWKCGFFHRSSQSSSFPTNYHRACIiAVQPSAMEV 
GGPGTVG 


The NOV8a amino acid sequence has 975 of 1 1 13 amino acid residues (87%) identical 
to, and 1032 of 1 1 13 amino acid residues (92%) similar to, the Mus musculus 1161 amino acid 
5 residue integrin alpha 7 precursor protein (SPTREMBL-ACC: 08873 1)(E = 0.0). 

NOV8b 

A disclosed NOV8b nucleic acid of 3110 nucleotides (also referred to CG53926-02) 
encoding a novel ITGA7 precursor-like receptor protein is shown in Table 8C. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and 
10 ending with a TAA codon at nucleotides 3106-3108. A putitive untranslated region 

downstream from the termination codon is underlined in Table 8C, and the start and stop 
codons are in bold letters. 


Table 8C. NOV8b Nucleotide Sequence (SEQ ID NO:43) 

ATGGCCGGGGCTCGGAGCCGCGACCCGTTGGGGGGCCTCCGGGATTTGCTACCTTTTTGGCTCCCTGCTCG” 
TCGAACTGCTCTTCTCACGGCTGTCGCCTTCAATCTGGACGTGATGGGTGCCTTGCGCAAGGAGGCGAGCC 
AGGCAGCCTCTTCGGCTTCTCTGTGGCCCTGCACCCGGCACX3TCGCAGCCCCGGACCCCAGCAGCCCACTG 
CTGGTGGGTGCTCCCCAGGCCCTGGCTCTTCCTGGGCAGCAGGCGAATCGCACTGGAGGCCTCTTCGCTTG 
CCCGTTGAGCCTGGAGGAGACTGACTGCTACAGAGTGGACATCGACCAGGGAGCTGATATGCAAAAGGAAA 
GCAAGGAGAACCAGTGGTTGGGAGTCAGTGTTCGGAGCCAGGGGCATTGGTCGCTGCTTTGTGCTCAGCCA 
GGACCTGGCCATCCGGGATGAGTTGGATGGTGGGGAATGGAAGTTCTGTGAGGGACGCCCCCAAGGCCATG 
AACAATTTGGGTTCTGCCAGCAGGGCACAGCTGCCGCCTTCTCCCCTGATAGCCACTACCTCCTCTTTGGG 
GCCCCAGGAACCTATAATTGGAAGGGCACGGCCAGGGTGGAGCTCTGTGCACAGGGCTCAGCGGACCTGGC 
ACACCTGGACGACGGTCCCTACGAGGCGGGGGGAGAGAAGGAGCAGGACCCCCGCCTCATCCCGGTCCCTG 
CCAACAGCTACTTTGGGTTGCTTTTTGTGACCAACATTGATAGCTCAGACCCCGACCAGCTGGTGTATAAA 
ACTTTGGACCCTGCTGACCGGCTCCCAGGACCAGCGGGAGACTTGGCCCTCAATAGCTACTTAGGCTTCTC 
TATTGACTCGGGGAAAGGTCTGGTGCGTGCAGAAGAGCTGAGCTTTGTGGCTGGAGCCCCCCGCGCCAACC 
ACAAGGGTGCTGTGGTCATCCTGCGCAAGGACAGCGCCAGTCGCCTGGTGCCCGAGGTTATGCTGTCTGGG 
GAGCGCCTGACCTCCGGCTTTGGCTACTCACTGGCTGTGGCTGACCTCAACAGTGATGGGTGGCCAGACCT 
GATAGTGGGTGCCCCCTACTTCTTTGAGCGCCAAGAAGAGCTGGGGGGTGCTGTGTATGTGTACTTGAACC 
AGGGGGGTCACTGGGCTGGGATCTCCCCTCTCCGGCTCTGCGGCTCCCCTGACTCCATGTTCGGGATCAGC 
CTGGCTGTCCTGGGGGACCTCAACCAAGATGGCTTTCCAGATATTGCAGTGGGTGCCCCCTTTGATGGTGA 
TGGGAAAGTCTTCATCTACCATGGGAGCAGCCTGGGGGTTGTCGCCAAACCTTCACAGGTGCTGGAGGGCG 
AGGCTGTGGGCATCAAGAGCTTCGGCTACTCCCTGTCAGGCAGCTTGGATATGGATGGGAACCAATACCCT 
GACCTGCTGGTGGGCTCCCTGGCTGACACCGCAGTGCTCTTCAGGGCCAGACCCATCCTCCATGTCTCCCA 
TGAGGTCTCTATTGCTC CACGAAGCATCGACCTGGAG CAGC CCAACTGTGCTGGCGGCCACTCGGT CTGTG 
TGGACCTAAGGGTCTGTTTCAGCTACATTGCAGTCCCCAGCAGCTATAGCCCTACTGTGGCCCTGGACTAT 
GTGTTAGATGCGGACACAGACCGGAGGCTCCGGGGCCAGGTTCCCCGTGTGACGTTCCTGAGCCGTAACCT 
GGAAGAACCCAAGCACCAGGCCTCGGGCACCGTGTGGCTGAAGCACCAGCATGACCGAGTCTGTGGAGACG 
CCATGTTCCAGCTCCAGGAAAATGTCAAAGACAAGCTTCGGGCCATTGTAGTGACCTTGTCCTACAGTCTC 
CAGACCCCTCGGCTCCGGCGACAGGCTCCTGGCCAGGGGCTGCCTCCAGTGGCCCCCATCCTCAATGCCCA 
CCAGCCCAGCACCCAGCGGGGAGAGATCCACTTCCTGAAGCAAGGCTGTGGTGAAGACAAGATCTGCCAGA 
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GCAATCTGCAGCTGGTCCX3CGCCCGCTTCTGTACCCGGGTCAGCGACACGGAATTCCAACCTCTGCCCATG 
GATGTGGATGGAACAACAG CCCTGTTTGCACTGAGTGGG CAGCCAGTCATTGGCCTGGAGCTGATGGT CAC 
CAACCTGCCATCGGACCCAGCCCAGCCCCAGGCTGATGGGGATGATGCCCATGAAGCCCAGCTCCTGGTCA 
TGCTTCCTGACTCACTGCACTACTCAGGGGTCCGGGCCCTGGACCCTGCGGAGAAGCCACTCTGCCTGTCC 
AATGAGAATGCCTCCGATGTTGAGTGTGAGCTGGGGAACCCCATGAAGAGAGGTGCCCAGGTCACCTTCTA 
CCTCATCCTTAGCACCTCCGGGATCAGCATTGAGACCACGGAACTGGAGGTAGAGCTGCTGTTGGCCACGA 
TCAGTGAGCAGGAGCTGCATCCAGTCTCTGCACGAGCCCGTGTCTTCATTGAGCTGCCACTGTCCATTGCA 
GGAATGGCCATTCCCCAGCAACTCTTCTTCTCTGGTGTGGTGAGGGGCGAGAGAGCCATGCAGTCTGAGCG 
GGATGTGGGCAGCAAGGACTGCGCCCGGGGCACGGCCAACTGTGTGGTGTTCAGCTGCCCACTCTACAGCT 
TTGACCGCGCGGCTGTGCTGCATGTCTGGGGCCGTCTCTGGAACAGCACCTTTCTGGAGGAGTACTCAGCT 
GTGAAGTCCCTGGAAGTGATTGTCCGGGCCAACATCACAGTGAAGTCCTCCATAAAGGACTTGATGCTCCG 
AGATGCCTCCACAGTGATCCCAGTGATGGTATACTTGGACCCCATGGCTGTGGTGGCAGAAGGAGTGCCCT 
GGTGGGTCATCCTCCTGGCTGTACTGGCTGGGCTGCTGGTGCTAGCACTGCTGGTGCTGCTCCTGTGGAAG 
TGTGGCTTCTTCCATCGGAGCAGCCAGAGCTCATCTTTTCCCACCAACTATCACCGGGCCTGTCTGGCTGT 
GCAGCCTTCAGCCATGGAAGTTGGGGGTCCAGGGACTGTGGGGTAACT 


The disclosed NOV8b nucleic acid sequence, localized to chromosome 12, has 1856 of 
1867 bases (99%) identical to a Homo sapiens integrin alpha-7 mRNA (gb : GENB ANK- 
ID:AF032108)acc:AF032 108.1) (E = 0.0). 

5 A disclosed NOV8b polypeptide (SEQ ID NO:44) encoded by SEQ ID NO:43 is 1035 

amino acid residues and is presented using the one-letter amino acid code in Table 8D. Signal 
P, Psort and/or Hydropathy results predict that NOV8b does not contain a signal peptide and is 
likely to be localized to the endoplasmic reticulum with a certainty of 0.8500. 


Table 8D. Encoded NOV8b protein sequence (SEQ ID NO:44). 

MAGARSRDPLGGLRDLLPFWLPARRTALLTAVAFNLDVMGALRKEASQAASSASLWPCTRHVAAPDPSSPL 
LVGAPQAIiALPGQQANRTGGLFACPLSLEETDCYRVDIDQGADMQKESKENQWLGVSVRSQGPGGKIVTCA 
HRYEARQRVDQILETRDMIGRCFVLSQDIiAIRDELDGGEWKFCEGRPQGHEQFGFCQQGTAAAFSPDSHYIi 
LFGAPGTYNWKGTARVELCAQGSADLAHLDDGPYEAGGEKEQDPRLXPVPANSYFGLLFVTNIDSSDPDQL 
VYKTLDPADRLPGPAGDLALNSYLGFSIDSGKGLVRAEELSFVAGAPRANHKGAWILRKDSASRLVPEVM 
LSGERLTSGFGYSLAVADLNSDGWPDLIVGAPYFFERQEELGGAVYVYLNQGGHWAGISPLRLCGSPDSMF 
GISLAVLGDLNQDGFPDIAVGAPFDGDGKVFIYHGSSLGWAKPSQVLEGEAVGIKSFGYSLSGSLDMDGN 
QYPDLLVGSLADTAVLFRARPILHVSHEVSIAPRSIDLEQPNCAGGHSVCVDLRVCFSYIAVPSSYSPTVA 
LDYVLDADTDRRIiRGQVPRVTFLSRNLEEPKHQASGTVWLKHQHDRVCGDAMFQLQENVKDKLRAIWTLS 
YSLQTPRLRRQAPGQGLPPVAPILNAHQPSTQRAEIHFLKQGCGEDKICQSNLQLVRARFCTRVSDTEFQP 
LPMDVDGTTALFALSGQPVIGLELMVTNLPSDPAQPQADGDDAHEAQLLVMLPDSLHYSGVRALDPAEKPL 
CLSNENASHVECELGNPMKRGAQVTFYLILSTSGISIETTELEVELLLATISEQELHPVSARARVFIELPL 
SIAGMAIPQQLFFSGWRGERAMQSERDVGSKDCARGTANCWFSCPLYSFDRAAVLHVWGRIjWNSTFLEE 
Y SAVKSLEVI VRANI TVKS S I KDLMLRDASTVI PVMVYLDPMAWAEGVPWWVI LLAVLAGLLVLALLVLL 
LWKCGFFHRSSQSSSFPTNYHRACliAVQPSAMEVGGPGTVG 


The NOV8b amino acid sequence has 843 of 884 amino acid residues (95%) identical 
to, and 844 of 884 amino acid residues (95%) similar to, the Homo sapiens 1181 amino acid 
residue integrin alpha-7 precursor protein (ptnr:SWISSNEW-ACC:Q13683) (E = 0.0). 

NOV8b is expressed in at least the following tissues: skeletal muscle, cardiac muscle, 
15 small intestine, colon, ovary, prostate, lung and testis. 

The NOV8a and 8b proteins are very closely homologous as as shown in the alignment 
in Table 8E. 


Table 8E Alignment of NOV8a and 8b, 

10 20 30 40 50 

| | | | | | | | | | 
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N0V8a AC073487_dal 
NOV8b CG53926-02 




RGAQVT F YLI LSTSGI S I ETTELEVELLLATI SEQELHPVS ARARVFI EL 
RGAQVTFYLILSTSGI S I ETTE LE VE LLLAT I S B QB LH P VS ARARVF I EL 


NOV8a ACO 7 3 4 8 7_dal 
NOV8b CG53926-02 


860 870 880 

-L — I — 1 — ) — |.. 


PLS I AG MAI PQQLFFSGWRGERAIVIQSERDVGS 
PLSIAGMAI PQQLFFSGWRGERAMQSERDVGS 


890 


900 




KVKYEVTVSNQGQSLRT 


N0V8a ACO 7348 7_dal 
N0V8b CG53926-02 


910 


920 


930 


940 


950 


I | | | I- I I I I 

LGSAFLNIMWPHEIANGKWLLYPMQVELHGGQGPGQKGLCSPRRPNILHL 


NOV0a AC073487__dal 
N0V8b CG53926-02 


960 970 980 990 1000 


DVDSRDRRRRELEPPEQQEPGERQEPSMSWWPVSSAEKKKNITL 




DCARGT 


DCARGT 


N0V8a ACO 7 348 7_dal 
N0V8b CG53 926-02 


1010 1020 1030 1040 1050 

[ I 1 — 1 — I- -I 


E 'cwfscplysfdraavlhvwgrlwnstfleeysavkslevivranitvJ 

CWFSCPLYSFDRAAVLHWGRLWNSTFLSEYSAVKSLEVIVRAMITV 


N0V8a AC073487_dal 
NOVBb CG53926-02 


1060 1070 1080 1090 1100 

.1 I 1 I I I 1 | 1 


KSSI KgjLMLRDASTVI PVMVYLD PMAWAEGVPWNVILLAVLAGLLVLAl] 
KS S I kSlMLRDASTVI P VH V Y LD P MA WAEG VP WWV I L L AVL AGLL VL All 


N0V8a AC073487_dal 
N0V8b CG53926-02 


1110 1120 1130 1140 

!■■■■!. ...I.. 


LVLLLVJKCGFFKRSSQSSSFPTNYHRACLAVQPSAMEVGGPGTVG 

LVLLLWKCGFFHRSSQSSSFPTNYHRACLAVQPSAMEY^GGPGTVG 


Homologies to either of the above NOV8 proteins will be shared by the other NOV8 
protein insofar as they are homologous to each other as shown above. Any reference to NOV8 
is assumed to refer to both of the NOV8 proteins in general, unless otherwise noted. 

The disclosed NOV8 polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table 8F. 


Table 8F. BLAST results for NOV8a 

Gene Index/ 
Identifier 

Protein/ Organism 

Length 

(aa) 

Identity 

(%) 

Positives 

(%) 

Expect 

qi|6680480|ref |NP 0 
32424. l| 

integrin alpha 7 
[Mus musculusj 

1135 

899/1095 

(82%) 

960/1095 

(87%) 

0.0 

a! 

38 

12643785 |sp|Q617 
ITA7 MOUSE 

INTEGRIN ALPHA- 7 
PRECURSOR [MUS 
musculus] 

1179 

941/1095 

(85%) 

1002/1095 

(90%) 

0.0 

qi |4504753| ref |NP 0 
02197. l| 

integrin alpha 7 
precursor [Homo 
sapiens] 

1137 

1025/1125 

(91%) 

1029/1125 

(91%) 

0.0 

gii3158408|qb|AAC18 
968. 1| (AF052050) 

integrin alpha 7 
[Homo sapiens] 

1137 

1023/1125 

(90%) 

1027/1125 

(90%) 

0.0 

qi|7447667|pir| I JC5 
951 

integrin alpha 7 
chain variant 
[Homo sapiens] 

1062 

617/702 

(87%) 

619/702 

(87%) 

e-157 


The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 8G. 
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Table 8G. ClustalW Analysis of NOV8 


1) Novel NOV8a (SEQIDNO:42) 

2) Novel NOV8b (SEQ ID NO:44) 

3) gil6680480lreflNP 032424.11 intei 

4) gill2643785lsp|Q61738llTA7 M( 
NO: 109) 

5) gil4504753lreflNP 002197.11 intei 

6) gil3158408lgb|AAC18968.1| (AFC 

7) gil7447667birllJC5951 integrin al 


i alpha 7 [Mus musculus] (SEQ ID NO:108) 

SE INTEGRIN ALPHA-7 PRECURSOR [Mus musculus] (SEQ ID 

i alpha 7 precursor [Homo sapiens] (SEQ ID NO:l 10) 

050) integrin alpha 7 [Homo sapiens] (SEQ ID NO: 111) 

1 7 chain variant [Homo sapiens] (SEQ ID NO:l 12) 


^VAFNLDVMGALRKEg 

^VAFNLDVMGALRKEg 

3afnldvmga3rkegC 


SEPGl 

IepgI 

SepgI 


|SggjJJJjj^¥gUVjgpgP|SgliLVGAPQALALPGQQANRTGGLFACPLSLEj 

IsSSffiESSEpgpIsgLLVGAPQALALPGQQANRTGGLFACPLSLEl 


IslfgfsvalhrqlqprpqswllvgapqalalpgqqanrtgglfacplsleI 

IslfgfsvalhrqlqprpqswllvgapqalalpgqqanrtgglfacplsleI 

IslfgfsvalhrqlqprpqswllvgapqalalpgqqanrtgglfacplsleI 

IsLFGFSVALHRQLQPRPQSWLLVGAPQALALPGQQANRTGGLFACPLSLeI 

|sLFGFSVALHRQLQPRPQSWLLVGAPQALALPGQQANRTGGLFACPLSLB| 


■etdcyrvdidqgadmqkeskenqwlgvsvrsqgpggkivtcahryearqrI 

IetdcyrvdidqgadmqkeskenqwlgvsvrsqgpggkivtcahryearqrI 

|ETDCYRVDIDgGAjSjQKESKENQWLGVSVRSQGgGGKIVTCAHRYE|RQR| 

Ietdcyrvdid"ga^qkeskemqwlgvsvrsqg2ggkivtcahrye|rqr| 

Ietdcyrvdidqgadmqkeskenqwlgvsvrsqgpggkivtcahryearqr 

Ietdcyrvdidqgadmqkeskenqwlgvsvrsqgpggkivtcahryearqri 

IetdcyrvdidqgadmqkeskenqwlgvsvrsqgpggkivtcahryearqrI 


gi I 6680480 | 
gi I 12643785 | 
gi | 4504753 
gi 1 3158408 
gi|7447667 


DQILETRDMIGRCFVLSQDLAIRDELDGGEWKFCEGRPQGHEQFGFCQQ| 

dqiletrdmigrcfvlsqdlairdeldggewkfcegrpqgheqfgfcqqI 

DQgLETRDgjXGRCFVLSQDLAIRDELDGGEWKFCEGRPQGHEQFGFCQQl 

DQ2LETRd3iGRCFVLSQDLAIRDELDGGEWKFCEGRPQGHEQFGFCQQ| 

dqiletrdmigrcfvlsqdlairdeldggewkfcegrpqgheqfgfcqqI 

dqiletrdmigrcfvlsqdlairdeldggewkfcegrpqgheqfgfcqqI 

dqiletrdmigrcfvlsqdlairdeldggewkfcegrpqgheqfgfcqqI 


230 240 250 

l — I — I — I — I — I 

^ARVELCAQGSADLAHLDDGPYEAG 

ARVELCAQGSADIiAHLDDGPYEAG 


^arvelcaqgspdlahlddgpyeag 


1 

GTAAAFSPDSHYLLFGAPGTYNWKG! 

GTAAAFSPDSHYLLFGAPGTYNWKG^ 

GTAAjjFSPDSHYLjjFGAPGTYNWKGl 

GTAAgFSPDSHYLflFGAPGTYNWKGp 

GTAAAFSPDSHYLLFGAPGTYNWKG 

GTAAAFSPDSHYLLFGAPGTYNWKG 

GTAAAFSPDSHYLLFGAPGTYNWKG! 


2^llfvtnidssdpdqlvyktldpadrlpgpag| 
^llfvtnidssdpdqlvyktldpadrlpgpagI 

JLLFVTNIDSSDPDQLVYKTLDPADRLgGPAGl 

SllfvtnidssdpdqlvyktldpadrlqgpagJ 
IllfvtnidssdpdqlvyktldpadrlpgpagI 


w 







WO 02/29058 

gi | 3158408 | 
gi [7447667 j 


LLFVTNIDS SDPDQLVYKTLDPADRLPGPAG 
LLFVTNIDSSDPDQLVYKTLDPADRLPGPAG 


310 320 330 340 350 


NOV8a 

DLALNSYLGFSXDSGKGLVRAEELSFVAGAPRANHKGAWILRKDSASRL 

NOV8b 

DLALNSYLGFSIDSGKGLVRAEELSFVAGAPRANHKGAWILRKDSASRL 

gi 

1 6680480 | 

DLjjLNSYLGFSXDSGKGLgRgEELSFVAGAPRANHKGAWILRKDSAgRL 
DLyLNS YLGFS IDSGKGL’JiR§EELS FVAGAPRANHKGAWILRKDS aJJrL 

gi 

1 12643785 1 

gi 

4504753 

l 

DLALNSYLGFSIDSGKGLVRAEELSFVAGAPRANHKGAWILRKDSASRL 

gi 

3158408 

1 

DLALNSYLGFSIDSGKGLVRAEELSFVAGAPRANHKGAWILRKDSASRL 

gi 

7447667 

l 

DLALNSYLGFSXDSGKGLVRAEELSFVAGAPRANHKGAWILRKDSASRL 


NOV8a 

NOV8b 

gi 

| 6680480 | 

gi 

126437851 

gi 

4504753 

1 

gi 

3158408 

1 

gi 

7447667 



NOV8a 

NOV8b 

gi 

| 6680480| 

gi 

|12643785 

gi 

4504753 

gi 

3158408 

gi 

|7447667 


NOV8a 

NOV8b 

gi 

| 6680480 | 

gi 

126437851 

gi 

|4504753 


gi 

3158408 


gi 

7447667 



NOV8a 

NOV8b 

gi 

6680480 | 

gi 

12643785 

gi 

4504753 

gi 

3158408 

gi 

7447667 


360 


370 

' •Li- 


380 


390 

■■ 1^1 


400 


PEVMLSGERLTSGFGYSLAVADLNSDGWPDLIVGAPYFFERQEELGGA 

PEVMLSGERLTSGFGYSLAVADLNSDGWPDLIVGAPYFFERQEELGGA 

PEVgLSGERLTSGFGYSLAVgDLNgDGWgDLIVGAPYFFERQEELGGA 

pev|5lsgerltsgfgyslav2dlnSdgw§dlivgapyfferqeelgga 

PEVMLSGERLTSGFGYSLAVADLNSDGWPDLIVGAPYFFERQEELGGA 

PEVMLSGERLTSGFGYSLAVADLNSDGWPDLIVGAPYFFERQEELGGA 

PEVMLSGERLTSGFGYSLAVADLNSDGWPDLIVGAPYFFERQEELGGA 


410 420 430 440 450 


YVYLNQGGHWAGISPLRLCGSPDSMFGISLAVLGDLNQDGFPDIAVGAPF 

YVYLNQGGHWAGISPLRLCGSPDSMFGISLAVLGDLNQDGFPDIAVGAPF 

YVYgNQGGHWAgiSPLRjfcGSPDSMFGISLAVLGDLNQDGFPDIAVGAPF 

YVY*NQGGHWAgISPLR*CGSPDSMFGISLAVLGDLNQDGFPDIAVGAPF 

YVYLNQGGHWAGXSPLRLCGSPDSMFGXSIiAVLGDLNQDGFPDIAVGAPF 

YVYLNQGGHWAGISPLRLCGSPDSMFGISLAVLGDLNQDGFPDIAVGAPF 

YVYLNQGGHWAGISPLRLCGSPDSMFGISLAVLGDLNQDGFPCIAVGAPF 


460 470 480 490 500 


toGDGKVFIYHGSSLGWAKPSQVLEGEAVGIKSFGYSLSGSLDMDGNQYP 
DGDGKVFIYHGSSLGWAKPSQVLEGEAVGIKSFGYSLSGSLDMDGNQYP 
DGDGKVF I YHGS S LG WjKP S QVLEGE AVGI KS F G YS L s ^ LD 5 DGN jjj YP 
dgdgkvfiyhgsslgwJkpsqvlegeavgiksfgyslsg2ld|dgn5yp 

DGDGKVFXYHGSSLGWAKPSQVLEGEAVGIKSFGYSLSGSLDMDGNQYP 

DGDGKVFIYHGSSLGWAKPSQVLEGEAVGIKSFGYSLSGSLDMDGNQYP 

DGDGKVFIYHGSSLGWAKPSQVLEGEAVGIKSFGYSLSGSLDMDGNQYP 


510 520 530 540 550 


DLLVGSLADTAVLFRARPILHVSHEVSIAPRSIDLEQPNCAGGHSVCVDL 

DLLVGSLADTAVLFRARPILHVSHEVSIAPRSIDLEQPNCAGGHSVCVDL 

DLLVGSLADTAgLFRARP^LHVSgEraiiJPRglDLEQPNCATGg^CVDl 

dllvgsladta2lfrarp|lhvs@e|3i3pr2idleqpnca"g^vcvd^ 

DLLVGSLADTAVLFRARPILHVSHEVSIAPRSIDLEQPNCAGGHSVCVDL 

DLLVGSLADTAVLFRARPILHVSHEVSIAPRSIDLEQPNCAGGHSVCVBL 

DLLVGSLADTAVLFRARPILHVSHEVSXAPRSIDLEQPNCAGGHSVCVDL 


NOV8a 

NOV8b 


gi 

gi 

gi 

gi 

gi 


6680480 | 
12643785 | 
4504753 
3158408 
7447667 


560 


570 


580 


590 


600 



NOV8a 

NOV8b 

gl | 6680480 | 
gi | 12643785 | 
gi j 4504753 | 


610 


620 


630 

■ l 


640 

L 


650 


QASGTVWLKHQHDRVCGDAMFQLQENVKDKLRAIWTLSYSLQTPRLRRQ 

QASGTVWLKHQHDRVCGDAMFQLQENVKDKLRAIWTLSYSLQTPRLRRQ 


QgSGTVWLKHQHDRVCGDgjjFQLQENVKDKLRAIWTLSYgLgTPgLRRQ 
QlSGTVWLKHQHDRVCGD^FQLQENVKDKLRAIWTLSYgLgTPaLRRQ 
QASGTWLKHQHDRVCGDAMFQLQENVKDKLRAIWTLSYSLQTPRLRRQ 
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gi) 3158408 | 
gi j 7447667 | 


qasgtvwlkhqhdrvcgdamfqlqenvkdklraiwtlsyslqtprlrrq 

QASGTWLKHQHDRVCGDAMFQLQEWVKDKLRAIWTLSYSLQTPRLRRQ 


NOV8a 

NOV8b 

gi [ 6680480 | 
gi j 12643785 | 
gij 4504753 | 
gi |3158408 | 
gij 7447667 j 


660 670 680 690 7 00 

I .... I .... I .... I .... I . . ., L . . . 1^. 


APGQGLPPVAPILNAHQPSTQRAEIHFLKQGCGEDKICQSNLQLVgARFC 
APGQGLPPVAPILNAHQPSTQRAEIHFLKQGCGEPKICQSNLQLVgARFC 
APGQgLPgVAPILNAHQPSTQRgEIHFLKQGCGSDKICQSNLQL^gFC 
AP Gq|lp|jVAP I LNAHQP STQRyEIHFIiKQGCG^DK ICQ SNLQlBB§SfC 
APGQGLPPVAPILNAHQPSTQRAEIHFLKQGCGEDKICQSNLQLVgARFC 
APGQGLPPVAPILNAHQPSTQRAEIHFLKQGCGEDKICQSNLQLVgARFC 

apgqglppvapilnahqpstqraeihflkqgcgedkicqsnlqlvSarfc 


710 


720 


7 30 


740 


750 


N0V8a 

TRgjSDTEFQgi 

N0V8b 

TRffiSDTEFQg] 

gi 

6680480] 

|RMSDTEFQgj 

gi 

126437851 

|RMSDTEFQg] 

Si 

4504753 


trSsdtefq® 

gi 

3158408 


trSsdtefqSi 

gi 

7447667 


tAB 



iTALFALSGQP 

TALFA1 

m 7\ T I?7V 1 

jSGQP 

lIAliJc' Ax 

TAIiFAl 

jSGQPj 

jSGQP 

TALFA1 

jSGQPj 

TALFA1 

jSGQP] 



N0V8a 

N0V8b 


gi 

gi 

gi 

gi 

gi 


7 60 


6680480] 

12643785| 

4504753 

3158408 

7447667 


770 


780 


790 


800 



N0V8a 

N0V8b 


gi 

gi 

gi 

gi 

gi 


6680480] 

12643785] 

4504753] 

3158408| 

7447667 


810 820 830 840 850 


RGAQVTFYLILSTSGISIETTELEVELLLATISEQELHPVSARARVFIEL 

RGAQVTFYLILSTSGISIETTELEVELLLATISEQELHPVSARARVFIEL 

RGAQVTFYLlLSTSGIjglETTELEVgLLLATISEQELgPVSgRAgVFIEL 

rgaqvtfylilstsgi|iettelev"ellatiseqel2pvs5raSvfiel 

RGAQVTFYLILSTSGISIETTELEVELLLATISEQELHPVSARARVFIEL 

RGAQVTFYLILSTSGISIETTELEVELLLATISEQELHPVSARARVFIEL 

RGAQVTFYLILSTSGISIETTELEVELLLATISEQELHPVSARARVFIEL 


N0V8a 

N0V8b 

gi 

1 6680480 | 

gi 

126437851 

gi 

4504753 


gi 

3158408 


gi 

7447667 



860 870 880 890 900 


PLSIAGMAIPQQLFFSGWRGERAMQSERPVGS KVKYEVTVSNQGQSLSTl 

PLSIAGMAIPQQLFFSGWRGERAMQSERDVGSHBiHBBB^BBp 

PLSl|G5A?jPQQIiFFSGgv5GEgAMj5SERgGgKVKYEVTVSNQGQSLgT 

PLSI*G2A3PQQLFFSGgVgGEgAM§SER™G*KVKYEVTVSNQGQSL5T 

PLSlAGMAIPQQLFFSGWRGERAMQSERDVGSKVKYEVTVSNQGQSLgT 

plsiagmaipqqlffsgwrgerJJmqserdvgskvkyevtvsnqgqsmt 

PLSIAGI4AIPQQLFFSGWRGERAMQSERDVGSKVKYEVTVSNQGQSl3t 


N0V8a 

N0V8b 


gi 

gi 

gi 

gi 

gi 


910 


920 


I — I — I 


930 

* • I — I 


940 


950 


LNIMWPHEI ANGKWLLYPMKVEbEGGQGP GKgGjJC S PRj 


6680480] 

12643785] 

4504753 

3158408 

7447667 



960 


970 


980 


990 


1000 


N0V8a 


N0V8b 


gi 

gi 

gi 


6680480] 

12643785] 

4504753] 
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gi | 3158408 | 
gi j 7447667 j 


NOV8a 

N0V8b 

gi 

6680480| 

gi 

12643785 

gi 

4504753 

gi 

3158408 

gi 

7447667 


NOV8a 

NOV8b 

gi 

o 

00 

o 

00 

VO 

VO 

gi 

12643785 

gi 

4504753 

gi 

3158408 

gi 

7447667 


NOV8a 

NOV8b 


g* 

gi 

gi 

gi 

gi 


66804801 

12643785) 

4504753) 

3158408) 

7447667 


N0V8a 

N0V8b 

gi| 

6680480 [ 

gi 

126437851 

gi 

4504753 


gi 

3158408 


gi 

7447667 




1 


1010 


1020 


1030 


1040 ' 


1050 


ANCWFSCPLYSFDRAAVLHVWGRLWNSTFLEEYSAVKSLEVIVRANIT 
ANCWFSCPLYSFDRAAVLHVWGRLWNSTFLEEYSAVKSLEVIVRANIT 
AgcWF S CP L YS FDRAAVLHVWGRLWNSTFLEE YjjAVK SLE VI VR ANIT 
A^CVVFSCPLYSFDRAAVLHVI'JGRLWNSTFLEEyJ'AVKSLEVIVRANIT 
ANCWFSCPLYSFDRAAVLHVWGRLWNSTFLEEYSAVKSLEVIVRANIT 

ancwfJJcplysfdraavlhvwgrlwnstfleeysavkslevivranit 

ANCWFSCPLYSFDRAAVLHVWGRLWNSTFLEEYSAVKSLEVIVRANIT 


1060 1070 1080 1090 1100 


KSSIKNLMLRDASTVIPVMTOLDPMAVVAEGVPWWVILLAVLAGLLVLAL 

KSSIK<*jLMLRDASTVIPVMVYLDPMAWAEGVPWWVILLAVLAGLLVLAL 

KSSIKNLjjLRDASTVIPVMVYLDPMAWffiEGVPWOTILLBVLAGLLVIiAI. 

KSSIKNLSLRDASTVIPVMVYLDPMAWQEGVPWWILLgVLAGLLVLAL 

KSSIKNLMLRDASTVIPVMVYLDPMAWAEGVPWWVILLAVLAGLLVLAL 

KSSIKNLMLRDASTVIPVMVYLDPMAWAEGVPWWVILLAVLAGLLVLAL 

KSSIKNLMLRDASTVIPVMVYLDPMAWAEGVPWWVILLAVLAGLLVLAL 


1110 1120 1130 1140 1150 


LVLLLWKRGFF 
LVLLLWKSGFFLliR 


^ ’ ^HjpSQSS^Prag^O^AV^P -------- 

SSQSS^PTNfflRAqtjAVjQP 


LVLLLWKgGFFKRAKHPEATVPQYHAVKIPREDRQQFKEEKTGTIjj 
lvlllwk|gffkrakhpeatvpqyhavkipredrqqfkeektgti 5 
LVLX.IjWKgGFFKRAKHPEATVPQYHAVKIPREDRQQFKEEKTGTxfj 
LVLLLWKgGFFKRAKHPEATVPQYHAVKIPREDRQQFKEEKTGTIg 

lvlllwkJgffkrakhpeatvpqyhavkipredrqqfkeektgtiB 



1160 1170 1180 



Table 8H-J lists the domain description from DOMAIN analysis results against 
5 NOV8a. This indicates that the NOV8a sequence has properties similar to those of other 
proteins known to contain these domains. 


Table 8H. Domain Analysis of NOV8a 

qnl| Smart] smart00191 , Int_alpha, Integrin alpha (beta-propellor 
repeats).; Integrins are cell adhesion molecules that mediate cell- 
extracellular matrix and cell-cell interactions. They contain both 
alpha and beta subunitB. Alpha integrins are proposed to contain a 
domain containing a 7- fold repeat that adopts a beta-propellor fold. 
Some of these domains contain an inserted von Willebrand factor type-A 
domain. Some repeats contain putative calcium-binding sites. The 7- 
fold repeat domain is homologous to a similar domain in 
phosphatidylinositol-glycan- specif ic phospholipase D. (SEQ ID NO: 113) 
Length = 56 residues, 100.0% aligned 
Score = 62.4 bits (150), Expect = le-10 


NOVSa 


422 PDSMFGISLAVLGDLNQDGFPDIAVGAPFDGD GKVFIYHGSSLGWAKPSQVLE 4 75 
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I I II M +11+1 11+11+ Mil I I I++I Ml I IN 

PGSYFGYSVAGVGDVNGDGYPDLLVGAPRANDAETGAVYVYFGSS - GGRCI PLQNLS 56 


Table 81. Domain Analysis of NOV8a 

gnl | Smart | smart00191 , Int_alpha, Integrin alpha (beta-propellor 
repeats. (SEQ ID NO: 114) 

Length = 56 residues, 96.4% aligned 
Score = 53.1 bits (126), Expect = 8e-08 


NOV8a 363 

Smart00191 3 


SGFGYSLA-VADLNSDGWPDLIVGAPYFFERQEELGGAVYVYL-NQGGHWAGISPLR 

I llll + l I l + l IMIMIII + + Mini +11 +1 

SYFGYS VAGVGDVNGDGYPDLLVGAPRANDAE TGAVYVYFGSS GGRCI PLQNLS 


417 

56 


Table 8J. Domain Analysis of NOV8a 

gnl | Smart | smart00l9l , Int_alpha, Integrin alpha (beta-propellor 
repeats) . (SEQ ID NO: 115) 

Length = 56 residues, 98.2% aligned 
Score = 38,1 bits (87), Expect = 0.003 


5 


NOV8a 305 

SmartOOlSl 2 


NSYLGFSIDSGKGLVRAEELSFVAGAPRAN--HKGAWILRKDSASRXiVPBVMLS 

ii 1 + 1 + + + iiiiii 111 + it +i ii 

GSYFGYSVAGVGDVNGDGYPDLLVGAPRANDAETGAVYVYFGS SGGRCI PLQNLS 


357 

55 


Expression of the alpha-7 integrin gene (ITGA7) is developmentally regulated during 
the formation of skeletal muscle. Increased levels of expression and production of isoforms 
containing different cytoplasmic and extracellular domains accompany myogenesis. From 
10 examining the rat and human genomes by Southern blot analysis and in situ hybridization, 
Wang et al. (Genomics 26: 563-570, 1995) determined that both genomes contain a single 
alpha-7 gene. In the human, ITGA7 is present on 12ql3, as localized by fluorescence in situ 
hybridization (Wang et al., 1995). Phylogenetic analysis of the integrin alpha-chain sequences 
suggested that the early integrin genes evolved in 2 pathways to form the I-integrins and the 
1 5 non-I-integrins. The I-integrin alpha chains apparently arose as a result of an early insertion 

into the non-I-gene. The I-chain subfamily further evolved by duplications within the same 
chromosome. The non-I-integrin alpha-chain genes are located in clusters on chromosomes 2, 
12, and 17, which coincides closely with the localization of the human homeobox gene 
clusters. Non-I-integrin alpha-chain genes appear to have evolved in parallel and in proximity 
20 to the HOX clusters. Thus, the HOX genes that underlie the design of body structure and the 
integrin genes that underlie informed cell-cell and cell-matrix interactions appear to have 
evolved in parallel and coordinate fashions. 

ITGA7 is a specific cellular receptor for the basement membrane protein laminin-1, as 
well as for the laminin isoforms -2 and -4. The alpha-7 subunit is expressed mainly in skeletal 
25 and cardiac muscle and may be involved in differentiation and migration processes during 
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myogenesis. Three cytoplasmic and 2 extracellular splice variants are developmental^ 
regulated and expressed in different sites in the muscle. In adult muscle, the alpha-7A and 
alpha-7B subunits are concentrated in myotendinous junctions but can also be detected in 
neuromuscular junctions and along the sarcolemmal membrane. To study the involvement of 
5 alpha-7 integrin during myogenesis and its role in muscle integrity and function, Mayer et al. 

( Nature Genet. 17: 318-323, 1997) generated a null allele of the ITGA7 gene in the germline 
of mice by homologous recombination in embryonic stem (ES) cells. To their surprise, mice 
homozygous for the mutation were viable and fertile, indicating that the gene is not essential 
for myogenesis. However, histologic analysis of skeletal muscle showed typical signs of 
10 progressive muscular dystrophy starting soon after birth, but with a distinct variability in 

different muscle types. The histopathologic changes indicated an impairment of function of the 
myotendinous junctions. Thus, ITGA7 represents an indispensable linkage between the 
muscle fiber and extracellular matrix that is independent of the dystrophin-dystroglycan 
complex-mediated interaction of the cytoskeleton with the muscle basement membrane. 

15 The basal lamina of muscle fibers plays a crucial role in the development and function 

of skeletal muscle. An important laminin receptor in muscle is integrin alpha-7/beta-lD. 
Integrin beta-1 (ITGB1; 135630) is expressed throughout the body, while integrin alpha-7 is 
more muscle-specific. To address the role of integrin alpha-7 in human muscle disease, 
Hayashi et al. {Nature Genet. 19: 94-97, 1998) determined alpha-7 protein expression in 
20 muscle biopsies from 117 patients with unclassified congenital myopathy and congenital 

muscular dystrophy by immunocytochemistry. They found 3 unrelated patients with integrin 
alpha-7 deficiency and normal laminin alpha-2 chain expression. (Deficiency of LAMA2 
(1 56225) causes congenital muscular dystrophy, and a secondary deficiency of integrin alpha- 
7 was observed in some cases.) The 3 patients were found to carry mutations in the ITGA7 
25 gene. Hayashi et al. (1998) noted that the finding in these patients accords well with the 
findings in Itga7 knockout mice (Mayer et al., 1997). 

The protein similarity information, expression pattern, and map location for the NOV 8 
(ITGA7-like) protein and nucleic acid disclosed herein suggest that NOV8 may have 
important structural and/or physiological functions characteristic of the ITGA7 family. 

30 Therefore, the NOV8 nucleic acids and proteins of the invention are useful in potential 

therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the NOV8 compositions of the present invention will have 
efficacy for treatment of patients suffering from Eosinophilic myeloproliferative disorder, 
Pseudohypoaldosteronism, type DC, Pseudohypoaldosteronism typel. Spastic paraplegia-10, 
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Hemolytic anemia due to triosephosphate isomerase deficiency. Immunodeficiency with 
hyper-IgM, type 2, Clr/Cls deficiency, combined, Cls deficiency, isolated. Leukemia, acute 
lymphoblastic, Periodic fever, familial, Hypertension, Episodic ataxia/myokymia syndrome, 
Immunodeficiency with hyper-IgM, type 2, Muscular dystrophy, Lesch-Nyhan syndrome, 

5 Myasthenia gravis and other muscular and cellular adhesion disorders. The NOV8 nucleic 

acid encoding ITGA7-like protein, and the ITGA7-like protein of the invention, or fragments 
thereof, may further be useful in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. 

NOV9 

10 NOV9 includes six novel TMS-2-like proteins disclosed below. The disclosed proteins 

have been named NOV9a, NOV9b, NOV9c, NOV9d, NOV9e and NOV9f. 

NOV9a 

A disclosed NOV9a nucleic acid of 1374 nucleotides (also referred to 
124141642_EXT_dal) encoding a novel TMS-2-like protein is shown in Table 9A. An open 
1 5 reading frame was identified be ginnin g, with an ATG initiation codon at nucleotides 1-3 and 
ending with a TGA codon at nucleotides 1372-1374. The start and stop codons are in bold 
letters. 


Table 9A. NOV9a Nucleotide Sequence (SEQ ID NO:45) 

ATGGGGGCCTGCCTGGGAGCCTGCTCCCTGCTCAGCTGCGTGAGTCCTGCTGGCTGTGCGTCCTGCCTCTG 
CGGCTCTGCCCCCTGCATCCTGTGCAGCTGCTGCCCCGCCAGCCGCAACTCCACCGTGAGCCGCCTCATCT 
TCACGTTCTTCCTCTTCCTGGGGGTGTTGGTGTCCATCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTC 
TACAAGCTGCCCTGGGTGTGTGAGGAGGGGGCCGGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGG 
CTCCCTGCTTGGCTACCGCGCTGTCTACCGCATGTGCTTCGCCACGGCGGCCTTCTTCTTCTTTTTCACCC 
TGCTCATGCTCTGCGTGAGCAGCAGCCGGGACCCCCGGGCTGCCATCCAGAATGGGTTTTGGTTCTTTAAG 
TTCCTGATCCTGGTGGGCCTCACCGTGGGTGCCTTCTACATTCCTGACGGCTCCTTCACCAACATCTGGTT 
CTACTTCGGCGTCGTGGGCTCCTTCCTCTTCATCCTCATCCAGCTGGTGCTGCTCATCGACTTTGCGCACT 
CCTGGAACCAGCGGTGGCTGGGCAAGGCCGAGGAGTGCGATTCCCGTGCCTGGTACGCATCACTCTCCTCT 
TCTACTTGTCTGTCGATCGCGGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCACGA 
GGGCAAGGTCTTCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGCCCAAGG 
TCCAGGTGAGCCTGCCTAACTCGGGTCTGCTGCAGGCCTCGGTCATCACCCTCTACACCATGTTTGTCACC 
TGGTCAGCCCTATCCAGTATCCCTGAACAGAAATGCAACCCCCATTTGCCAACCCAGCTGGGCAACGAGAC 
AGTTGTGGCAGGCCCCGAGGGCTATGAGACCCAGTGGTGGGATGCCCCGAGCATTGTGGGCCTCATCATCT 
TCCTCCTGTGCACCCTCTTCATCAGTCTGCGCTCCTCAGACCACCGGCAGGTGAACAGCCTGATGCAGACC 
GAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCAGCAGGTGGCAGCCTGTGAGGGCCGGGCCTT 
TGACAACGAGCAGGACGGCGTCACCTACAGCTACTCCTTCTTCCACTTCTGCCTGGTGCTGGCCTCACTGC 
ACGTCATGATGACGCTCACCAACTGGTACAAGTGCGTAGAGACCCGGAAGATGATCAGCACGTGGACCGCC 
GTGTGGGTGAAGATCTGTGCCAGCTGGGCAGGGCTGCTCCTCTACCTGTGGACCCTGGTAGCCCCACTCCT 
CCTGCGCAACCGCGACTTCAGCTGA 


The disclosed NOV9a nucleic acid sequence, localized to chromosome 1, has 359 of 
20 554 bases (64%) identical to a 1759 bp Homo sapiens transmembrane protein SBBI99 mRNA 

from (GENBANK-ID: AF153979|acc:AF153979) (E = 4.5e' 50 ). 
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A disclosed NOV9a polypeptide (SEQ ID NO:46) encoded by SEQ ID NO:45 is 457 
amino acid residues and is presented using the one-letter amino acid code in Table 9B. Signal 
P, Psort and/or Hydropathy results predict that NOV8a has a signal peptide and is likely to be 
localized to the plasma membrane with a certainty of 0.6760. The most likely cleavage site for 
5 a NOV9a peptide is between amin o acids 69 and 70, at: VES-QL. 


Table 9B. Encoded NOV9a protein sequence (SEQ ID NO:46). 

MGACLGACSLLSCVSPAGCASCLCGSAPCILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSPGVESQL 

YKLPWVCEEGAGIPTVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRAAIQNGFWFFK 

FLILVGLTVGAFYIPDGSFTNIWFYFGWGSFLFILIQLVLLIDFAHSWNQRWLGKAEECDSRAWYASLSS 

STCLSIAAVALMFMYYTEPSGCHEGKVFISLNLTFCVCVSIAAVLPKVQVSLPNSGLLQASVITLYTMFVT 

WSALSSIPEQKCNPHLPTQLGNETWAGPEGYETQWWDAPSIVGLIIFLLCTLFISLRSSDHRQVNSLMQT 

EECPPMLDATQQQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVLASLHVMMTLTNWYKCVETRKMISTWTA 

VWVJCICASWAGLLLYLWTLVAPLLIjRNRDFS 


The NOV9a amino acid sequence has 249 of 456 amino acid residues (54%) identical 
10 to, and 328 of 456 amino acid residues (71%) similar to, the Mus musculus 453 amino acid 
residue membrane protein TMS-2 protein (SPTREMBL-ACC: Q9QZI8) (E = 2.1e" 135 ). 

NOV9a also has homology to the amino acid sequences shown in the BLASTP data 


listed in Table 9C. 


Table 9C. BLAST results for NOV9a 

Gene Index/ 
Identifier 

Protein/ Organism 

Length 

(aa) 

Identity 

(%) 

Positives 

(%) 

Expect 

qi| 15077634 |qb|AAK8 
3284.1 IAF352325 1 
(AF352325) 

FKSG84 [Homo 
sapiens] 

456 

437/462 

(94%) 

438/462 

(94%) 

0.0 

gi | 9790269| ref |NP 0 
62734. l| 

tumor 

differentially- 
expressed 1, 
like; membrane 
protein TMS-2 
[Mus musculus] 

453 

248/465 

(53%) 

327/465 

(69%) 

le-131 

qi 1 11282574 |pir| |T4 
6332 

hypothetical 

protein 

DKFZp434H0413 .1 
[Homo sapiens] 

457 

249/465 

(53%) 

328/465 

(69%) 

le-126 

qi | 14750715 }ref|XP 
051560. 1| 

KIAA1253 protein 
[Homo sapiens] 

453 

249/465 

(53%) 

328/465 

(69%) 

le-125 

qi | 6382026 | dbi | BAA8 
6567. l| (AB033079 ) 

KIAA1253 protein 
[Homo sapiens] 

472 

249/465 

(53%) 

328/465 

(69%) 

le-125 


1 5 The homology of these sequences is shown graphically in die ClustalW analysis shown 

in Table 9D. 


Table 9D Information for the ClustalW proteins 

1) NOV9a (SEQ ID NO:46) 

2) gj|150776341gblAAK83284.1IAF35232S 1 (AF352325) FKSG84 [Homo sapiens] (SEQ ID NO:l 16) 

3) gi!9790269lref1NP 062734.11 tumor differentially expressed 1, like; membrane protein TMS-2 [Mus 
musculus] (SEQ ID NO: 117) 
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ein DKFZp434H0413.1 [Homo sapiens] (SEQ ID NO:118) 
1 protein [Homo sapiens] (SEQ ID NO: 1 19) 

) KIAA1253 protein [Homo sapiens] (SEQ ID NO:120) 


NOV9A 

gi | 15077634 | 
gi j 9790269 | 
gi j 11282574 | 
gi j 14750715 j 
gij 6382026 | 


MGggLGgCS* 
MG^LGgjcsSffls 
hgsvlglcsRas 
mgsvlglcsRas 

ImGSVLGLCSmAS 

mgsvlglcsSas 


RERSCLHLVCIRCSCDVVEi 


ilHcvspagcas 


CLCGSAPCML 
ICLCGSAPCjyL 
'IPCLCGSAPCLL 
’^IPCLCGSAPCLL 
jWIPCLCGSAPCLL 
IPCLCGSAPCLL 


NOV9A 

gi 15077634| 
gi 9790269 | 
gi 11282574 | 
gi 14750715 | 
gi 6382026 | 


CgCCP^gNSTVgRLlj^FL^GVgV^jMLgPGgBgQLgKgPgSCEg 

C§CCp|^NSTV§RLIg2 FL S GV 2 V iSS ML H PG « E fl QIj 3 K 2 P S5 CE ^ 

CRCCPSGNNSTVTRLIYALFLLVGVCVACVMLIPGMEEQLNKIPGFCEN 

CRCCPSGNNSTVTRLIYALFLLVGVCVACVMLIPGMEEQLNKIPGFCEE 

CRCCPSGNNSTVTRLIYALFLLVGVCVACVMLIPGMEEQLNKIPGFCE 

CRCCPSGNNSTVTRLIYALFLLVGVCVACVMLIPGMEEQLNKIPGFCEtt 


NOV9A 

gi 15077634 | 
gi 9790269 | 
gi 11282574 | 
gi 14750715| 
gi 6382026| 


AGXPTVL 

AGIPTVL 1 


LgGYgAVYRgCFgAgFjjy^LLMggVgSSgDPRl 

5 G ^S c ® £j 2 G ^ AvYR s cF E A S F SSBSS LLi ‘ i !S v H ss 3 Dp R" 



EKGWPCNILVGYKAVYRLCFGLAMFYLLLSLLMIKVKSSSDPRl 

ekgwpcnilvgykavyrlcfglamfylllsllmikvksssdprI 

ekgwpcnilvgykavyrlcfglamfylllsllmikvksssdprI 

ekgwpcnilvgykavyrlcfglamfylllsllmikvksssdprI 


NOV9A 

gi 15077634 I 
gi 9790269 | 
gi 11282574 I 
gi 14750715| 
gi 6382026 I 


AAraNGFWFFKF^g5g|®GAFgiPgGgFT^7FYgG3EGgFgFILIQL| 

AA^NGFWFFKFgfTO^S GAF 3 IP 2 G i FT S WF ^ G S! G l F !! FII,IQL 

aavhngfwffkfaHaSaiiigaffipegtfttvwfyvgmagafcfiliql 

AAVHNGFWFFKFAgASAIIIGAFFIPEGTFTTVWFYVGMAGAFCFILIQL 

aavhngfwffkfa9a5aiiigaffipegtfttvwfyvgmagafcfiliql| 
aavhngfwffkfa"a8aiiigaffipegtfttvwfyvgmagafcfiliql| 


NOV9A 

gi 15077634 I 
gi 9790269| 
gi 11282574| 
gi 14750715| 
gi 6382026 I 


VLLIDFAHSWN^J^KgEEgjSRg^^YAgLgSgTpggLSggAgjLgFg 
VLLIDFAHSWN^^”K"EE”sR"‘?YASL 6^ Ti?Li5YLLS> "a^SlSf” 
VLLIDFAHSWNESWVEKMEEGNSRCWYAALLSATALNYLLSLV; 
VLLIDFAHSWNESOTEKMEEGNSRCWYAALLSATALNYLLSLVAgVLFF 1 
VLLIDFAHSWNESWVEKMEEGNSRCWYAALLSATALNYLLSLVAMVLFF' 
VLLIDFAHSWNESWVEKMEEGNSRCI'JYAALLSATALNYLLSLVAmVLFF'V 


NOV9A 

gi 15077634 I 
gi 9790269 | 
gi 11282574 I 
gi 14750715 | 
gi 6382026 | 


YYT[jP^c|E"K5FIsB^|^CvB5sg5^iLPK5Qi^QP53SGLLQn!SVIT 
yythpasc§enkafisvnmllc2gasvmsilpkiqesqprsgllqssvit 
yythpascBenkafisvnmllcvgasvmsilpkiqesqprsgllqssvit 
yythpascBenkafisvnmllcvgasvmsilpkiqesqprsgllqssvit 
yythpascSenkafisviimllcvgasvmsilpkiqesqprsgllqssvit 


NOV9A 

gi I 15077634 I 


SCNPgLgggG^TE 


jYTI^TWSAg^jPEg 

BYTM^TWS AtJ^ PE^CNP^jL^g^Gg^.Tj 
miYLTWSAMTNEPETNCNPSLLSIIG|NTTr 
ram/TWSAMTNEPETNCNPSLLS I IGSNTTg 
iTTMYLTWSAMTNEPETNCNPSLLSIIGRNTTr 
^TMYLTWSAMTNEPETNCNPSLLSIIGRNTTfe 


lEG^Sio^SAfgail 

|pKj3GQSVQWWH0QGll 

SpkegqsvqwwhaqgiI 

SpKEGQSVQWWHAQGlI 

fiPKEGQSVQWWHAQGlI 


:f>IU 





WO 02/29058 


PCT/US01/31248 


NOV9A 

gi 1 15077 634 | 
gi j 9790269 | 
gi j 11282574 | 
gi j 14750715 j 
gi j 6382026 I 


N0V9A 


9i 

gi 

gi 

gi 

gi 


15077634 | 
9790269 | 
11282574 | 
14750715 | 
6382026 | 


|CPPMi$ATQQSQQ-V^AC^i 
IECPPiML]jATQQQQOQVAAC~ 




NOV9A 


gi 

gi 

gi 

gi 

gi 


15077634 | 
9790269 | 
11282574 | 
14750715 j 
63820261 


460 


470 


480 



Novel variants for the NOV9a nucleic acid and TMS-2-like protein are also disclosed 
herein as variants of NOV9a. Variants, as described above, are reported individually, but any 
5 combination of all or a subset are also included. 

A disclosed NOV9b nucleic acid (also referred to as 13375406) is a variant of NOV9a, 
encodes a novel TMS-2-like protein, and is shown in Table 9E. NOV9b nucleotide changes 
are underlined in Table 9E. 


Table 9E. NOV9b Nucleotide Sequence (SEQ ID NO:47) 


atgggggcctgcctgggagcctgctccctgctcagctgcgtgagtcctgctggctgtgcgtcctgcctctgcggctctg 

CCCCCTGCATCCTGTGCAGCTGCTGCCCCGCCAGCCGCAACTCCACCGTGAGCCGCCrCATCTTCACGTTCTTCCTCTT 

CCTGGGGGTGTTGGTGTCCATCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTCTACAAGCTGCCCTGGGTGTGTGAG 

GAGGGGGCCGGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGGCTCCCTGCTTGGCTACCGCGCTGTCTACCGCA 

TGTGCTTCGCCACGGCGGCCTTCTTCTTCTTrTTCACCCTGCTCATGCTCTGCGTGAGCAGCAGCCGGGACCCCCGGGC 

TGCCATCCAGAATGGGTTTTGGTTCTTTAAGTTCCTGATCCTGGTGGGCCTCACCGTGGGTGCCTTCTACATCCCTGAC 

GGCTCCrTCACCAACATCTGGTTCTACTTCGGCGTCGTGGGCTCCTTCCTCTTCTITCCTCATCCAGCTGGTGCTGCTCA 

TCGACTTTGCGCACTCCTGGAACCAGCGGTGGCTGGGCAAGGCCGAGGAGTGCGATTCCCGTGCCTGGTACGCATCACT 

CTCCTCTTCTACTTGTCTGTCGATCGCGGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCACGAG 

GGCAAGGTCTTCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGCCCAAGGTCCAGGTGA 

GCCTGCCTAACTCGGGTCTGCTGCAGGCCTCGGTCATCACCCTCTACACCATGTTTGTCACCTGGTCAGCCCTATCCAG 

tatccctgaacagaaatgcaacccccatttgccaacccagctgggcaacgagacagttgtggcaggccccgagggctat 

GAGACCCAGTGGTGGGATGCCCCGAGCATTGTGGGCCTCATCATCTTCCTCCTGTGCACCCTCTTCATCAGTCTGCGCT 
CCTCAGACCACCGGCAGGTGAACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCA 
GCAGGTGGCAGCCTGTGAGGGCCGGGCCTTTGACAACX5AGCAGGACGGCGTCACCTACAGCTACTCCTTCTTCCACTTC 
TGCCTGGTGCTGGCCTCACTGCACGTCATGATGACGCTCACCAACTGGTACAAGTGCGTAGAGACCCGGAAGATGATCA 
GCACGTGGACCGCCX3TGTGGGTGAAGATCTGTGCCAGCTGGGCAGGGCTGCTCCTCTACCTGTGGACCCTGGTAGCCCC 
ACTCCTCCTGCGCAACCGCGACTTCAGCTGA 


10 A disclosed NOV9b polypeptide (SEQ ID NO:48) encoded by SEQ ID NO:47 is 

presented using the one-letter amino acid code in Table 9F. NOV9b amino acid changes, if 
any, are underlined in Table 9F. 
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Table 9F. Encoded NOV9b protein sequence (SEQ ID NO:48). 


MGACLGACSIiLSCVSPAGCASCLCGSAPCILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSPGVESQLYKLPWVCEEGAGIP 

TVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRAAIQNGFWFFKFLILVGLTVGAFYIPDGSFTNIWFYFGV 

VGSFLFILIQLVLLIDFAHSWNQRWLGKAEECDSRAWYASLSSSTCLSIAAVALMFMYYTEPSGCHEGKVFISLNLTFCVCVSIA 

AVLPKVQVSLPNSGLLQASVITLYTMFVTWSALSSIPEQKCNPHLPTQLGNETWAGPEGYETQWWDAPSIVGLIIFLLCTLPXS 

LRSSDHRQVNSLMQTEECPPMLDATQQQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVLASLHVMMTLTNWYKCVETRKMISTWT 

AVWVKICASWAGLIiLYLWTLVAPIiLLRNRDFS 


A disclosed NOV9c nucleic acid (also referred to as 13375405) is a variant of NOV9a, 
encodes a novel TMS-2-like protein, and is shown in Table 9G. NOV9c nucleotide changes 
are underlined in Table 9G. 


Table 9G. NOV9c Nucleotide Sequence (SEQ ID NO:49) 

ATGGGGGCCTGCCTGGGAGCCTGCTCCCTGCTCAGCTGCGTGAGTCCTGCTGGCTGTGCGTCCTGCCTCTGCGGCTCTG 
CCCCCTGCATCCTGTGCAGCTGCTGCCCCGCCAGCCGCAACTCCACCGTGAGCCGCCTCATCTTCACGTTCTTCCTCTT 
CCTGGGGGTGTTGGTGTCCATCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTCTACAAGCTGCCCTGGGTGTGTGAG 
GAGGGGGCCGGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGGCTCCCTGCTTGGCTACCGCGCTGTCTACCGCA 
TGTG(^CGCCACGGCGGCCTTCTTCTTCTTTTTCACCCTGCTCATGCTCTGCGTGAGCAGCAGCCGGGACCCCCGGGC 
TGCCATCCAGAATGGGTTTTGGTTCTTTAAGTTCCTGATCCTGGTGGGCCTCACCGTGGGTGCCTTCTACATTCCTGAC 
GGCTCeiTCACCAACATCTGGTTCTACTTCGGCGTCGTGGGCTCCTTCCTCTTCATCCTCATCCAGCTGGTGCTGCTCA 
TCGACTTTGCGCACTCCTGGAACCAGCGGTGGCTGGGCAAGGCCGAGGAGTGCGATTCCCGTGCCTGGTACGCATCACT 
CTCCTCTTCTACTTGTCCGTCGATCGCGGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCACGAG 
GGCAAGGTCTTCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGCCCAAGGTCCAGGTGA 
GCCTGCCTAACTCGGGTCTGCTGCAGGCCTCGGTCATCACCCTCTACACCATGTTTGTCACCTGGTCAGCCCTATCCAG 
TATCCCTGAACAGAAATGCAACCCCCATTTGCCAACCCAGCTGGGCAACGAGACAGTTGTGGCAGGCCCCGAGGGCTAT 
GAGACCCAGTGGTGGGATGCCCCGAGCATTGTGGGCCTCATCATCTTCCTCCTGTGCACCCTCTTCATCAGTCTGCGCT 
CCTCAGACCACCGGCAGGTGAACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCA 
GCAGGTGGCAGCCTGTGAGGGCCGGGCCTTTGACAACGAGCAGGACGGCGTCACCTACAGCTACTCCTTCTTCCACTTC 
TGCCTGGTGCTGGCCTCACTGCACGTCATGATGACGCTCACCAACTGGTACAAGTGCGTAGAGACCCGGAAGATGATCA 
GCACGTGGACCGCCGTGTGGGTGAAGATCTGTGCCAGCTGGGCAGGGCTGCTCCTCTACCTGTGGACCCTGGTAGCCCC 
ACTCCTCCTGCGCAACCGCGACTTCAGCTGA 


A disclosed NOV9c polypeptide (SEQ ID NO:50) encoded by SEQ ID NO:49 is 
presented using the one-letter amino acid code in Table 9H. NOV9c amino acid changes, if 
any, are underlined in Table 9H. 


Table 9H. Encoded NOV9c protein sequence (SEQ ID NO:50). 


MGACLGACSLLSCVSPAGCASCLCGSAPCILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSPGVESQLYKIiPWVCEEGAGIP 
TVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRAAIQNGFWFFKFLILVGLTVGAFYIPDGSFTNIWFYFGV 
VGSFLFI LIQLVLLIDFAHSWNQRWLGKAEECDSRAWYASLSSSTCPS IAAVALMFMYYTEPSGCHEGKVFI SLNLTFCVCVSI A 
AVLPKVQVSLPNSGLLQASVITLYTMFVTWSALSSI PEQKCNPHLPTQIX3NETWAGPEGYETQWWDAPS I VGLI I FLLCTIiFI S 
LRS SDHRQWS LMQTEECP PMLDATQQQQQVAACEGRAFDNEQDGVTYS YS FFHFCLVLASLHVMMTLTNWYKCVETRKMISTWT 
AVWVKI CASWAGLLLYLWTLVAPLLIiRKRDFS 


A disclosed NOV9d nucleic acid (also referred to as 1 3375404) is a variant of NOV9a, 
encodes a novel TMS-2-like protein, and is shown in Table 91. NOV9d nucleotide changes 
are underlined in Table 91. 


Table 91. NOV9d Nucleotide Sequence (SEQ ID NO:51) 

ATGGGGGCCTGCCTGGGAGCCTGCTCCCTGCTCAGCTGCGTGAGTCCTGCTGGCTGTGCGTCCTGCCTCTGCGGCTCTG 

CCCCCTGCATCCTGTGCAGCTGCTGCCCCGCCAGCCGCAACTCCACCGTGAGCCGCCTCATCTTCACGTTCTTCCTCTT 

CCTGGGGGTGTTGGTGTCCATCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTCTACAAGCTGCCCTGGGTGTGTGAG 

GAGGGGGCCGGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGGCTCCCTGCTTGGCTACCGCGCTGTCTACCGCA 

TGTGCTTCGCCACGGCGGCCTTCTTCTTCTTTTTCACCCTGCTCATGCTCTGCGTGAGCAGCAGCCGGGACCCCCGGGC 

TGCCATCCAGAATGGGTTTTGGTTCTTTAAGTTCCTGATCCTGGTGGGCCTCACCGTGGGTGCCTTCTACATTCCTGAC 

GGCTCCTTCACCAACATCTGGTTCTACTTCGGCGTCGTGGGCTCCTTCCTCTTCATCCTCATCCAGCTGGTGCTGCTCA 

TCGACTTTGCGCACTCCTGGAACCAGCGGTGGCTGGGCAAGGCCGAGGAGTGCGATTCCCGTGCCTGGTACGCATCACT 

CTCCTCTTCTACTTGTCTGTCGATCGCAGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCACGAG 
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GGCAAGGTCTTCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGCCCAAGGTCCAGGTGA 
GCCTGCCTAACTCGGGTCTGCTGCAGGCCTCGGTCATCACCCTCTACACCATGTTTGTCACCTGGTCAGCCCTATCCAG 
TATCCCTGAACAGAAATGCAACCCCCATTTGCCAACCCAGCTGGGCAACGAGACAGTTGTGGCAGGCCCCGAGGGCTAT 
GAGACCCAGTGGTGGGATGCCCCGAGCATTGTGGGCCTCATCATCTTCCTCCTGTGCACCCTCTTCATCAGTCTGCGCT 
CCTCAGACCACCGGCAGGTGAACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCA 
GCAGGTGGCAGCCTGTGAGGGCCGGGCCTTTGACAACGAGCAGGACGGCGTCACCTACAGCTACTCCTTCTTCCACTTC 
TGCCTGGTGCTGGCCTCACTGCACGTCATGATGACGCTCACCAACTGGTACAAGTGCGTAGAGACCCGGAAGATGATCA 
GCACGTGGACCGCCGTGTGGGTGAAGATCTGTGCCAGCTGGGCAGGGCTGCTCCTCTACCTGTGGACCCTGGTAGCCCC 
ACTCCTCCTGCGCAACCGCGACTTCAGCTGA 


A disclosed NOV9d polypeptide (SEQ ID NO:52) encoded by SEQ ID NO:51 
presented using the one-letter amino acid code in Table 9J. NOV9d amino acid changes, if 
any, are underlined in Table 9 J. 


Table 9J. Encoded NOV9d protein sequence (SEQ ED NO:52). 


MGACLGACS LLSCVS PAGCAS CLCGSAPCI LCS CCPASRNSTVS RLI FTFFLFLGVLVS I I MLS PGVE SQLYKLPWVCEEGAG I P 
TVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRAA 1 QNGFWFFKFLILVGLTVGAFYIPDGSFTNIWPYFGV 
VGSFLFILIQLVLLIDFAHSWNQRWLGKAEECDSRAWYASLSSSTCLSIAAVALMFMYYTEPSGCHEGKVFISLNLTFCVCVSIA 
AVLPKVQVSLPNSGLLQASVITLYTMFVTWSALSSIPEQKCNPHLPTQLGNETWAGPEGYETQWWDAPSIVGLIIFLI.CTLFXS 
LRSSDHRQVNSLMQTEECPPMLDATQQQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVLASLHVMMTLTNWYKCVETRKMISTWT 
A VWVKI CAS WAGLLL YLWTIiVAPLLLRNRDFS 


A disclosed NOV9e nucleic acid (also referred to as 13375403) is a variant of NOV9a, 
encodes a novel TMS-2-like protein, and is shown in Table 9fL NOV9e nucleotide changes 
are underlined in Table 9K. 


Table 9K. NOV9e Nucleotide Sequence (SEQ ID NO:53) 

ATGGGGGCCIGCCTGGGAGCCrrGCTCCCrGCTCAGCTGCGTGAGTCCTGCTGGCTGTGCGTCCTGCCTCTGCGGCTCTG 
CCCCCTGCATCCTGTGCAGCTGCTGCCCCGCCAGCCGCAACTCCACCGTGAGCCGCCTCATCTTCACGTTCTTCCTCTT 
CCTGGGGGTGTTGGTGTCCATCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTCTACAAGCTGCCCTGGGTGTGTGAG 
GAGGGGGCCGGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGGCTCCCTGCTTGGCTACCXSCGCTGTCTACCGCA 
TGTGCTTCGCCACGGCGGCCTTCTTCTTCTTTTTCACCCTGCTCATGCTCTGCGTGAGCAGCAGCCGGGACCCCCGGGC 
TGCCATCCAGAATGGGTTTTGGTTCTTTAAGTTCCTGATCCTGGTGGGCCTCACCGTGGGTGCCTTCTACATTCCTGAC 
GGCTCCTTCACCAACATCTGGTTCTACrrCGGCGTCGTGGGCTCCTTCCTCTTCATCCTCATCCAGCTGGTGCTGCTCA 
TCGACTTTGCGCACTCCTGGAACCAGCGGTGGCTGGGCAAGGCCGAGGAGTGCGATTCCCGTGCCTGGTACGCATCACT 
CTCCTCTTCTACTTGTCTGTCGATCGCGGCCGCGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGGTGCCACGAG 
GGCAAGGTCTTCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGCCCAAGGTCCAGGTGA 
GCCTGCCTAACTCGGGTCTGCTGCAGGCCTCGGTCATCACCCTCTACACCATGTTTGTCACCTGGTCAGCCCTATCCAG 
TATCCCTGAACAGAAATGCAACCCCCATTTGCCAACCCAGCTGGGCAACGAGACAGTTGTGGCAGGCCCCGAGGGCTAT 
GAGACCCAGTGGTGGGATGCCCCGAGCATTGTGGGCCTCATCATCTTCCTCCTGTGCACCCTCTTCATCAGTCTGCGCT 
CCTCAGACCACCGGCAGGTGAACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCA 
GCAGGTGGCAGCCTGTGAGGGCCGGGCCTTTGACAACGAGCAGGACGGCGTCACCTACAGCTACTCCTTCTTCCACTTC 
TGCCTGGTGCTGGCCTCACTGCACGTCATGATGACGCTCACCAACTGGTACAAGTGCGTAGAGACCCGGAAGATGATCA 
GCACGTGGACCGCCGTGTGGGTGAAGATCTGTGCCAGCTGGGCAGGGCTGCTCCTCTACCTGTGGACCCTGGTAGCCCC 
ACTCCTCCTGCGCAACCGCGACTTCAGCTGA 


A disclosed NOV9e polypeptide (SEQ ID NO:54) encoded by SEQ ID NO:53 is 
presented using the one-letter amino acid code in Table 9L. NOV9e amino acid changes, if 
any, are underlined in Table 9L. 


Table 9L. Encoded NOV9e protein sequence (SEQ ID NO:54). 


MGACLGACSLLSCVSPAGCASCLCGSAPCILCSCCPASRNSTVSRLXFTFFLFLGVLVSIIMLSPGVESQLYKLPWVCEEGAGIP 
TVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFTLIiMLCVSSSRDPRAAIQNGFWFFKFLILVGLTVGAFYIPDGSFTNIWFYFGV 
VGSFLF I LIQLVLLIDFAHSWNQRWLGKAEECDSRAWYASLS S S TCLS IAAAAIiMFMYYTEPSGCHEGKVFI SLNLTFCVCVS I A 
AVLPKVQVSLPNSGLLQASVITLYTMFVTWSALSSIPEQKCNPHliPTQLGNETWAGPEGYETQWWDAPSIVGLIIFXiLCTLFIS 
I1RSSDHRQVNSLMQTEECPPMLDATQQQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVLASI1HVMMTI1TNWYKCVETRKMISTWT 

AVWVKI CAS WAGUiLYLWTLVAPIiLXiRNRDFS 
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The lactose permease is an integral membrane protein that cotransports H(+) and 
lactose into the bacterial cytoplasm (Green AL, et.al.; J Biol Chem 2000 Jul 
28;275(30):23240-6 ). Previous work has shown that bulky substitutions at glycine 64, which 
is found on the cytoplasmic edge of transmembrane segment 2 (TMS-2), cause a substantial 
5 decrease in the maximal velocity of lactose uptake without significantly affecting the K(m) 
values (Jessen-Marshall, A. E., Parker, N. J., and Brooker, R. J. (1997) J. Bacteriol. 179, 2616- 
2622). In the current study, mutagenesis was conducted along the face of TMS-2 that contains 
glycine-64. Single amino acid substitutions that substantially changed side-chain volume at 
codons 52, 57, 59, 63, and 66 had little or no effect on transport activity, whereas substitutions 
10 at codons 49, 53, 56, and 60 were markedly defective and/or had lower levels of expression. 
According to helical wheel plots, Phe-49, Ser-53, Ser-56, Gln-60, and Gly-64 form a 
continuous stripe along one face of TMS-2. Several of the TMS-2 mutants (S56Y, S56L, 

S56Q, Q60A, and Q60V) were used as parental strains to isolate mutants that restore transport 
activity. These mutations were either first-site mutations or second-site suppressors in TMS-1, 
15 TMS-2, TMS-7 or TMS-1 1 . A kinetic analysis showed that the suppressors had a higher rate 

of lactose transport compared with the corresponding parental strains. Overall, the results of 
this study are consistent with the notion that a face on TMS-2, containing Phe-49, Ser-53, Ser- 
56, Gln-60, and Gly-64, plays a critical role in conformational changes associated with lactose 
transport. We hypothesize that TMS-2 slides across TMS-7 and TMS-1 1 when the lactose 
20 permease interconverts between the Cl and C2 conformations. This idea is discussed within 
the context of a revised model for the structure of the lactose permease. 

The protein similarity information, expression pattern, and map location for the NOV9 
suggest that NOV9 may have important structural and/or physiological functions characteristic 
of the TMS-2 family. Therefore, the NOV9 nucleic acids and proteins of the invention are 
25 useful in potential therapeutic applications implicated in various diseases and disorders 
described below and/or other pathologies. For example, the NOV9 compositions of the 
present invention will have efficacy for treatment of patients suffering from Von Hippel- 
Lindau (VHL) syndrome, Alzheimer's disease, Stroke, Tuberous sclerosis, hypercalceimia, 
Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch-Nyhan syndrome, 
30 Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders, Addiction, 
Anxiety, Pain, Neuroprotection, Endocrine dysfunctions, Diabetes, obesity, Growth and 
Reproductive disorders. Multiple sclerosis. Leukodystrophies, Pain, Neuroprotection and 
transporter disorders. The NOV9 nucleic acid encoding ITGA7-like protein, and the ITGA7- 
like protein of the invention, or fragments thereof, may further be useful in diagnostic 
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applications, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. 

NOVIO 


A disclosed NOVIO nucleic acid of 2295 nucleotides (also referred to AC073487_dal) 
encoding a novel UNC5 Receptor-like receptor protein is shown in Table 10A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 64-66 and 
ending with a TGA codon at nucleotides 2902-2904. Putative untranslated regions upstream 
from the intiation codon and downstream from the termination codon are underlined in Table 
10 A, and the start and stop codons are in bold letters. 


Table 10A. NOVIO Nucleotide Sequence (SEQ ID NO:55) 

CGGCGAGACTGGGGCCAGGGAGACAGCCCTGGGGGAGAGGCGCCCGAACCAGGCCGCGGGAGCA TGGGGGC 
CCGGAGCGGAGCTCGGGGCGCGCTGCTGCTGGCACTGCTGCTCTGCTGGGACCCGAGGCTGAGCCAAGCAG 
GTAGGAAGCGATCGGGTGAGGTGCTCCCTGACTCCTTCCCGTCAGCGCCAGCAGAGCCGCTGCCCTACTTC 
CTGCAGGAGCCACAGGACGCCTACATTGTGAAGAACAAGCCTGTGGAGCTCCGCTGCCGCGCCTTCCCCGC 
CACACAGATCTACTTCAAGTGCAACGGCGAGTGGGTCAGCCAGAACGACCACGTCACACAGGAAGGCCTGG 
ATGAGGCCACCCTGGGGGCGCGGGGCGGCCTGCGGGTGCGCGAGGTGCAGATCGAGGTGTCGCGGCAGCAG 
GTGGAGGAGCTCTTTGGGCTGGAGGATTACTGGTGCCAGTGCGTGGCCTGGAGCTCCGCGGGCACCACCAA 
GAGTCGCCGAGCCTACGTCCGCATCGCCTGTCTGCGCAAGAACTTCGATCAGGAGCCTCTGGGCAAGGAGG 
TGCCCCTGGACCATGAGGTTCTCCTGCAGTGCCGCCCGCCGGAGGGGGTGCCTGTGGCCGAGGTGGAATGG 
CTCAAGAATGAGGATGT CATCGACCCC ACCCAGGACACC AACT TCCTGCTC ACCATCGAC CACAACCTCAT 
CATCCGCCAGGCCCGCCTGTCGGACACTGCCAACTATACCTGCGTGGCCAAGAACATCGTGGCCAAACGCC 
GGAGCACCACTGCCACCGTCATCGTCTACGTGAATGGCGGCTGGTCCAGCTGGGCAGAGTGGTCACCCTGC 
TCCAACCGCTGTGGCCGAGGCTGGCAGAAGCGCACCCGGACCTGCACCAACCCCGCTCCACTCAACGGAGG 
GGCCTTCTGCGAGGGCCAGGCATTCCAGAAGACCGGCTGCACCACCATCTGCGCAGTCGATGGGGCGTGGA 
CGGAGTGGAGCAAGTGGTCAGCCTGCAGCACTGAGTGTGCCCACTGGCGTAGCCGCGAGTGCATGGCGCCC 
CCACCCCAGAACGGAGGCCGTGACTGCAGCGGGACGCTGCTCGACTCTAAGAACTGCACAGATGGGCTGTG 
CATGCAAAGTGAGCCTGTCCCCGCAGTGCTGGAGGCCTCAGGGGATGCGGCGCTGTATGCGGGGCTCGTGG 
TGGCCATCTTCGTGGTCGTGGCAATCCTCATGGCGGTGGGGGTGGTGGTGTACCGCCGCAACTGCCGTGAC 
TTCGACACAGACATCACTGACTCATCTGCTGCCCTGACTGGTGGTTTCCACCCCGTCAACTTTAAGACGGC 
AAGGCCCAGTAACCCGCAGCTCCTACACCCCTCTGTGCCTCCTGACCTGACAGCCAGCGCCGGCATCTACC 
GCGGACCCGTGTATGCCCTGCAGGACTCCACCGACAAAATCCCCATGACCAACTCTCCTCTGCTGGACCCC 
TTACCCAGCCTTAAGGTCAAGGTCTACAGCTCCAGCACCACGGGCTCTGGGCCAGGCCTGGCAGATGGGGC 
TGACCTGCTGGGGGTCTTGCCGCCTGGCACATACCCTAGCGATTTCGCCCGGGACACCCACTTCCTGCACC 
TGCGCAGCGCCAGCCTCGGTTCCCAGCAGCTCTTGGGCCTGCCCCGAGACCCAGGGAGCAGCGTCAGCGGC 
ACCTTTGGCTGCCTGGGTGGGAGGCTCAGCATCCCCGGCACAGGTGTCAGCTTGCTGGTGCCCAATGGAGC 
CATTCCCCAGGGCAAGTTCTACGAGATGTATCTACTCATCAACAAGGCAGAAAGTACCCTGCCGCTTTCAG 
AAGGGACCCAGACAGTATTGAGCCCCTCGGTGACCTGTGGACCCACAGGCCTCCTGCTGTGCCGCCCCGTC 
ATCCTCACCATGCCCCACTGTGCCGAAGTCAGTGCCCGTGACTGGATCTTTCAGCTCAAGACCCAGGCCCA 
CCAGGGCCACTGGGAGCAGGAGGTGGTGACCCTGGATGAGGAGACCCTGAACACACCCTGCTACTGCCAGC 
TGGAGCCCAGGGCCTGTCACATCCTGCTGGACCAGCTGGGCACCTACGTGTTCACGGGCGAGTCCTATTCC 
CGCTCAGCAGTCAAGCGGCTCCAGCTGGCCGTCTTCGCCCCCGCCCTCTGCACCTCCCTGGAGTACAGCCT 
CCGGGTCTACTGCCTGGAGGACACGCCTGTAGCACTGAAGGAGGTGCTGGAGCTGGAGCGGACTCTGGGCG 
GATACTTGGTGGAGGAGCCGAAACCGCTAATGTT CAAGGACAGT TACCACAAC CTGCGC CT CTC CCTCCAT 
GACCTCCCCCATGCCCATTGGAGGAGCAAGCTGCTGGCCAAATACCAGGAGATCCCCTTCTATCACATTTG 
GAGTGGCAGCCAGAAGGCCCTCCACTGCACTTTCACCCTGGAGAGGCACAGCTTGGCCTCCACAGAGCTCA 
CCTGCAAGATCTGCGTGCGGCAAGTGGAAGGGGAGGGCCAGATATTCCAGCTGCATACCACTCTGGCAGAG 
ACACCTGCTGGCTCCCTGGACACTCTCTGCTCTGCCCCTGGCAGCACTGTCACCACCCAGCTGGGACCTTA 
TGCCTTCAAGATCCCACTGTCCATCCGCCAGAAGATATGCAACAGCCTAGATGCCCCCAACTCACGGGGCA 
ATGACTGGCGGATGTTAGCACAGAAGCTCTCTATGGACCGGTACCTGAATTACTTTGCCACCAAAGCGAGC 
CCCACGGGTGTGATCCTGGACCTCTGGGAAGCTCTGCAGCAGGACGATGGGGACCTCAACAGCCTGGCGAG 
TGCCTTGGAGGAGATGGGCAAGAGTGAGATGCTGGTGGCTGTGGCCACCGACGGGGACTGCTGAGCCTCCT 
GGGACAGCGGGCTGGCAGGGACTGGCAGGAGGCAGGTGCAGGGAGGCCTGGGGCAGCCTCCTGATGGGGAT 
GTTTGGCCTCTGC 
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The disclosed NOVI 0 nucleic acid sequence, localized to chromosome 10, has 2213 of 
2841 bases (77%) identical to a 2838 bp Rattus norvegicus transmembrane receptor UNCH2 
mRNA (GENBANK-ED: RNU87306) (E = 0.0). 

A disclosed NOV10 polypeptide (SEQ ID NO:56) encoded by SEQ ID NO:55 is 946 
5 amino acid residues and is presented using the one-letter amino acid code in Table 10B. 

Signal P, Psort and/or Hydropathy results predict that NOV10 does not contain a signal 
peptide and is likely to be localized at the plasma membrane with a certainty of 0.5140. The 
most likely cleavage site for a NOVI 0 peptide is between amino acids 26 and 27, at: SGA- 
GR. 


Table 10B. Encoded NOV10 protein sequence (SEQ ID NO:56). 

MGARSGARGALLLALnLCWDPRLSQAGRKRSGEVLPDSFPSAPAEPLPYFLQEPQDAYIVKNKPVELRCRA 

FPATQIYFKCNGEWVSQNDHVTQEGLDEATLGARGGLRVREVQIEVSRQQVEELFGLEDYWCQCVAWSSAG 

TTKSRRAYVRIACLRKNFDQEPLGKEVPLDHEVLLQCRPPEGVPVAEVEWLKNEDVIDPTQDTNFLLTIDH 

NLIIRQARLSDTANYTCVAKNIVAKRRSTTATVIVYVNGGWSSWAEWSPCSNRCGRGWQKRTRTCTNPAPL 

NGGAFCEGQAFQKTACTTICPVDGAHTEWSKWSACSTECAHWRSRECMAPPPQNGGRDCSGTLLDSKNCTD 

GLCMQSEPVPAVLEASGDAALYAGLWAIFVWAILMAVGVWYRRNCRDFDTDITDSSAALTGGFHPVNF 

KTARPSNPQLLHPSVPPDLTASAGIYRGPVYALQDSTDKIPMTNSPLLDPLPSLKVKVYSSSTTGSGPGLA 

DGADLLGVLPPGTYPSDFARDTHFLHLRSASLGSQQLLGLPRDPGSSVSGTFGCLGGRLSIPGTGVSLLVP 

NGAIPQGKFYEMYLLINKAESTLPLSEGTQTVLSPSVTCGPTGLLLCRPVILTMPHCAEVSARDWIFQLKT 

QAHQGHWEQEWTLDEETLNXPCYCQLEPRACHILLDQLGTYVFTGESYSRSAVKRLQLAVFAPALCTSLE 

YSLRVYCLEDTPVALKEVLELERTLGGYLVEEPKPLMFKDSYHNLRLSLHDLPHAHWRSKLLAKYQEIPFY 

HIWSGSQKALHCTFTLERHSliASTELTCKICVRQVEGEGQIFQIiHTTXiAETPAGSLDTLCSAPGSTVTTQL 

GPYAFKIPLSIRQKICNSLDAPNSRGNDWRMLAQKLSMDRYLNYFATKASPTGVILDLWEALQQDDGDLNS 

LASALEEMGKSEMLVAVATDGDC 

10 

The NOVI 0 amino acid sequence has 860 of 946 amino acid residues (90%) identical 
to, and 893 of 946 amino acid residues (94%) similar to, the Rattus norvegicus 945 amino 
acid residue transmembrane receptor UNCH2 mRNA (ACC:O08722)(E = 0.0). The global 
15 sequence homology is 93.617 % amino acid homology and 91.383 % amino acid identity. 

NOV10 is expressed in at least the following tissues: Respiratory System, Lung; 
Urinary System, Kidney; Gastro-intestinal/Digestive System, Liver, Small Intestine; Whole 
Organism; Female Reproductive System, Placenta, Chorionic Villus. In addition, the 
sequence is predicted to be expressed in the following tissues because of the expression 
20 pattern of (GENBANK-ED: ACC:O08722) Transmembrane Receptor UNC5H2 homolog in 
species Rattus norvegicus : Respiratory System, Lung; Urinary System, Kidney; Gastro- 
intestinal/Digestive System, Liver, Small Intestine; Whole Organism; Female Reproductive 
System, Placenta, Chorionic Villus. 

The disclosed NOV10 polypeptide has homology to the amino acid sequences shown 
25 in the BLASTP data listed in Table 10C. 
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Table 10C. BLAST results for NOVIO 


Protein/ Organism 

Length 

(aa) 

Identity 

<%) 

Positives 

(%) 

Expect 


UNC-5 homolog (C. 
elegans) 3 [Mus 
musculus] 

931 

597/910 

(65%) 

707/910 

(77%) 

0.0 


unc5 (C.elegans 
homolog) c; 
homolog of C. 
elegans 
t ransmembr ane 
receptor Unc5 
[Homo sapiens] 

931 

585/910 

(64%) 

702/910 

(76%) 

0.0 

qi| 12857776 |dbi |BAB 
31108. l| (AK018177) 

putative [Mus 
musculus] 


861/951 

(90%) 

899/951 

(93%) 


qi 1 11559982 1 ref |NP 
071543. 1| 

transmembrane 
receptor Unc5H2 
[Rattus 
norvegicus] 

■ 

860/951 

(90%) 

893/951 

(93%) 

u 

qi|l5296526 |ref |XP 
042940.21 

unc5 (C.elegans 
| homolog) c [Homo 
i sapiens] 

931 

586/910 

(64%) 

703/910 

(76%) 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 10D. 


Table 1 0D. ClustalW Analysis of NOVI 0 

1) Novel NOVIO (SEQ ID NO:56) 

2) gil6678505lreflNP 033498.11 UNC-5 homolog (C. elegans) 3 [Mus musculus] (SEQ ID NO: 121) 

3) gil4507837lreflNP 003719.11 unc5 (C.elegans homolog) c; homolog of C. elegans transmembrane receptor 
Unc5 [Homo sapiens] (SEQ ID NO: 122) 

4) gil 1 285777 6idbifBAB31 108.1 i (AK018177) putative [Mus musculus] (SEQ ID NO:123) 

5) gi|l 1559982|ref]NP 071543.11 transmembrane receptor Unc5H2 [Rattus norvegicus] (SEQ ID NO: 124) 

6) gill5296526lref]XP 042940.2| unc5 (C.elegans homolog) c [Homo sapiens] (SEQ ID NO: 125) 


NOV 10 


9i 

gi 

gi 

gi 

gi 


6678505| 

4507837] 

12857776 

11559982 

15296526 



NOV 10 

gi 

6678505] 

gi 

4507837] 

gi 

12857776 

gi 

11559982 

gi 

15296526 



NOV 10 

gi 

6678505] 

gi 

4507837] 

gi 

12857776 

gi 

11559982 

gi 

15296526 


110 120 130 140 150 



95 
































WO 02/29058 


PCT/USO 1/3 1248 


160 170 180 190 200 



NOV 10 


gi 

gi 

gi 

gi 

gi 


6678505) 
4507837 j 
12857776) 
11559982) 
15296526) 


210 220 230 240 250 



NOV 10 

gi 

6678505 | 

gi 

4507837 j 

gi 

12857776 

gi 

11559982 

gi 

1 5296526 


I. 


260 

-. 1 .. 


270 


1 


AKRgSTTATVIVYWGGWSEWSEWS 


280 

••I.. 


290 


300 


&KR|STj2&TVIVYVNGGWsHwgEWSgC^RCGRGgQKRTRTCTNPAPLNG 
SsttatvivyvnggwsBwSewsScSrcgrgSqkrtrtctnpaplng 


AKRgSTTATVIVYVNGGWSjjTVSEWSrtqJ^RCGRGj^QKRTRTCTNPAPLNG 


310 320 330 340 350 



NOV 10 


6678505) 
4507837 j 
12857776 
11559982 
15296526 



410 420 430 440 450 



460 470 480 490 500 


NOV 10 

gi 

6678505 

gi 

4507837 

gi 

12857776 

gi 

11559982 

gi 

15296526 


NOV 10 


6678505) 

4507837) 

12857776 

11559982 
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jiKL^DRYLNYFAT. 


gi 

gi 

gi 
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Table 10E-I lists the domain description from DOMAIN analysis results against 
NOVIO. This indicates that the NOV 10 sequence has properties similar to those of other 
5 proteins known to contain these domains. 


Table 10E. Domain Analysis of NOVIO 

gnl ] Smart ) smart 0021 8 , ZU5, Domain present in ZO-1 and Unc5-like netrin 
receptors; Domain of unknown function. (SEQ ID NO: 126) 

Length = 104 residues, 100.0% aligned 
Score = 149 bits (376), Expect = 7e-37 


NOVIO 541 PGSSVSGTFGCLGGRLSIPGTGVSLLVPNGAIPQGKFYEMYLLINKAESTLPLSEGTQTV 600 

I Mill INI Mil I++I I Mil I I II+++ II I I +1 + 

00218 1 PSFLVSGTFDARGGRLRGPRTGVRLI IPPGAI PQGTRYTCYLWHDKLSTPPPLEEGETL 60 


NOVIO 

00218 


601 LSPSVTCGPTGLLLCRPVILTMPHCAEVSARDWIFQLKTQAHQG 

,111111111 Mill +1111 + Ml I + I 

61 LSPWECGPHGALFLRPVILEVPHCASLRPRDWEIVLLRSENGG 


644 

104 


Table 10F. Domain Analysis of NOVIO 

gnl 1 Pfamj pf amQ0791 , ZU5 , ZU5 domain. Domain present in ZO-1 and Unc5- 
like netrin receptors Domain of unknown function. (SEQ ID NO: 127) 
Length = 104 residues, 100.0% aligned 
Score = 147 bits (371) , Expect = 3e-36 


NOVIO 

541 

00791 

1 

NOVIO 

601 

00791 

61 


PGSSVSGTFGCLGGRLSIPGTGVSLLVPNGAIPQGKFYEMYLLINKAESTLPLSEGTQTV 

I Mill MM I Ml I++I IIIIM I II+++ II I I +1 + 

SGFLVSGTFDARGGRLRGPRTGVRLI IPPGAI PQGTRYTCYLWHDKLSTPPPLEEGETL 


LS PS VTCGPTGLLLCRPVILTMPHCAEVS ARDWI FQLKTQAHQG 

III I Ml II HIM +1111 +1111 +1 

LSPWECGPHGALFLRPVILEVPHCASLRPRDWELVLLRSENGG 


104 


600 

60 


10 


Table 10G. Domain Analysis of NOVIO 

gnl | Smart | smartOOQQS , DEATH, DEATH domain, found in proteins involved 
in cell death (apoptosis).; Alpha-helical domain present in a variety 
of proteins with apoptotic functions. Some (but not all) of these 
domains form homotypic and heterotypic dimers. (SEQ ID NO: 128) 

Length = 96 residues, 99.0% aligned 
Score = 64.7 bits (156), Expect = 2e-ll 


NOVIO 

00005 


853 GPYAFKIPLSIRQKICNSLDAPNSRGNDWRMLAQKLSM-DRYLNYFATKAS PTGV 906 

11+ |+|+ ll + l+l I l I l+l l + + ++ I++ + 

1 PPGAASLTELTREKLAKLLD--HDLGDDWRELARKLGLSEADIDQIETESPRDLAEQSYQ 58 


98 





WO 02/29058 


PCT/US01/31248 


NOVIO 907 ItiDLWEALQQDDGDLNSLASAIiEEMGKSEMLVAVATD 943 

+ | HI + + |+| || + || + + + +++ 

00005 59 LLRLWEQREGKNATLGTLLEALRKMGRDDAVELLRSE 95 


Table 10H. Domain Analysis of NOVIO 

qnl| Smart |smart00209 , TSP1, Thrombospondin type 1 repeats; Type 1 
repeats in thrombospondin- 1 bind and activate TGF-beta. (SEQ ID 
NO: 129) 

Length = 51 residues, 100.0% aligned 
Score = 62.0 bits (149), Expect = le-10 

NOVIO 254 WSSWAEWSPCSNRCGRGWQKRTRTCTNPAPLNGGAFCEGQAFQKTACTT-ICP 305 

i miiiii ii i i mi i in i i ♦ n n 

00209 1 WGEWSEWSPCSVTCGGGVQTRTRCCNPPP-- NGGGPCTGPDTETRACNEQPCP 51 

Table 101. Domain Analysis of NOVIO 

gnl ISmart I smart00409 , IG, Immunoglobulin. (SEQ ID NO: 130) 

Length = 86 residues, 100.0% aligned 
Score = 48.9 bits (115), Expect = le-06 

164 PLGKEVPLDHEVLLQCRPPEGVPVAEVEWLKNEDVIDPTQDTNFLLTIDHN LI IRQ A 220 

I I III I I I I I + + I ++ II 

1 PPSVTVKEGESVTLSCEAS-GNPPPTVTWYKQGGKL-LAESGRFSVSRSGGNSTLTISNV 58 
221 RLSDTAim'CVAKNIVAKRRSTTATVIVY 249 

1+ III I I I I 1+ I 

59 TPEDSGTYTCAATNSSGSASSGT-TLTVL 8S 

Migration of neurons from proliferative zones to their functional sites is fundamental 
to the normal development of the central nervous system. Mice homozygous for the rostral 
cerebellar malformation (rcm) mutation exhibit cerebellar and midbrain defects, apparently as 
10 a result of abnormal neuronal migration. Ackerman et al. (1997) reported that in rcm-mutant 
mice, the cerebellum is smaller and has fewer folia than in wildtype, ectopic cerebellar cells 
are present in midbrain regions by 3 days after birth, and there are abnormalities in postnatal 
cerebellar-neuronal migration. The authors isolated cDNAs encoding the rcm protein (Rcm). 
Sequence analysis revealed that the predicted 931-amino acid mouse protein is a 
15 transmembrane protein that cont ains 2 immunoglobulin (Ig)-like domains and 2 type I 

thrombospondin (THBS1 ; 1880601 motifs in the extracellular region. Ig and THBS1 domains 
are also found in the extracellular region of the C. elegans UNC5 transmembrane protein, and 
the C-terminal 865-amino acid region of Rcm is 30% identical to UNC5. Ackerman et al. 
119971 stated that the UNC5 protein is essential for dorsal guidance of pioneer axons and for 
20 the movement of cells away from the netrin ligand. In the developing brain of vertebrates, 
netrin-1 (6016141 plays a role in both cell migration and axonal guidance. Leonardo et al. 
(19971 demonstrated that Rcm binds netrin-1 in vitro. Ackerman et al. (19971 concluded that 
Rcm and its ligand are important in critical migratory and/or cell-proliferation events during 
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cerebellar development. Przvborski et al. ('1998') foimd that disruption of the mouse rcm gene, 
also called the Unc5h3 gene, resulted in a failure of tangentially migrating granule cells to 
recognize the rostral boundary of the cerebellum. 

By searching an EST database for sequences related to the Unc5h3 gene, Ackerman 
5 and Knowles 119981 identified a partial human fetal brain cDNA encoding UNC5C, the 
human Unc5h3 homolog. Using 5-prime RACE, they cloned a cDNA corresponding to the 
entire UNC5C coding region. The predicted 931-amino acid human protein has the overall 
domain structure of UNC5 family proteins, and is 97% identical to Unc5h3. Northern blot 
analysis revealed that the 9.5-kb UNC5 mRNA is expressed in brain and heart, and at low 
10 levels in kidney. 

The protein similarity information, expression pattern, and map location for the 
NOVIO (UNC5 receptor-like) protein and nucleic acid disclosed herein suggest that NOVIO 
may have important structural and/or physiological functions characteristic of the UNC5 
receptor family. Therefore, the NOVIO nucleic acids and proteins of the invention are useful 
15 in potential therapeutic applications implicated in various diseases and disorders described 
below and/or other pathologies. For example, the NOVIO compositions of the present 
invention will have efficacy for treatment of patients suffering from inflammatory and 
infectious diseases such as ADDS, cancer therapy. Neurologic diseases, Brain and/or 
autoimmune disorders like encephalomyelitis, neurodegenerative disorders, Alzheimer’s 
20 Disease, Parkinson’s Disorder, immune disorders, and hematopoietic disorders, endocrine 
diseases, muscle disorders, inflammation and wound repair, bacterial, fungal, protozoal and 
viral infections (particularly infections caused by HTV-1 or HTV-2), pain, cancer (including but 
not limited to Neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer), 
anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension, hypertension, 
25 urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and Treatment of Albright 
Hereditary Ostoeodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, 
benign prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome and/or other 
30 pathologies and disorders. The NOVIO nucleic acid encoding UNC5 Receptor-like protein, 
and the UNC5 Receptor -like protein of the invention, or fragments thereof, may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. 

NOV11 
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NOVI 1 includes three novel Hepatocyte Growth Factor-like proteins disclosed below. 
The disclosed proteins have been named NOVI la, NOVI lb and NOVI lc. 

NOVlla 

A disclosed NOVI la nucleic acid of 1782 nucleotides (also referred to 
5 GMba446gl3_A) encoding a novel TMS-2-like protein is shown in Table 1 1 A. An open 

reading frame was identified beginning with an ATG initiation codon at nucleotides 22-24 and 
ending with a TGA codon at nucleotides 1723-1725. Putative untranslated regions upstream 
from the initiation codon and downstream from the termination codon are underlined in Table 
1 1 A, and the start and stop codons are in bold letters. 


Table 11A. NOVlla Nucleotide Sequence (SEQ ID NO:57) 

CAGGGCAGCGCTCGCCATTGA ATGACTTCCAGGTGCTCCGGGGCACAGAGCTACCTGCTACATGCGGTGGT 
GCCTGGGCCTTGGCAGGAGGATGTGGCAGATGCTGAAGAGTGTGCTGGTCGCTGTGGGCCCTTAACGGACT 
GCTGGGCCTTCCACTACAATGTGAGCAGCCATGGTTGCCAACTGCTGCCATGGACTCAACACTCGCCCCAC 
TCAAGGCTGTGGCATTCTGGGCGCTGTGACCTCTTCCAGAAGAAAGACTACATACGGACCTGCATCATGAA 
CAATGGGGTTGGGTACCGGGGCACCATGGCCACGACCX3TGGGTGGCCTGTCCTGCCAGGCTTGGAGCCACA 
AGTTCCCGAATGATCACAAGTACATGCCCACGCTCCGGAATGGCCTGGAAGAGAACTTCTGCCATAACCCT 
GATGGCGACCCCGGAGGTCCTTGGTGCCACACAACAGACCCTGCCGTGCGCTTCCAGAGCTGCGGCATCAA 
ATCCTGCCGGGTGGCCGCGTGTGTCTGGTGCAATGGCGAGGAATACCGCGGCGCGGTAGACCGCACCGAGT 
CAGGGCGCGAGTGCCAGCGCTGGGATCTTCAGCACCCGCACCAGCACCCCTTCGAGCCGGGCAGGTTCCTC 
GACCAAGGTCTGGACGACAACTATTGCCGGAATCCTGACGGCTCCGAGCGGCCATGGTGCTACACTACGGA 
TCCGCAGATCGAGCGAGAATTCTGTGACCTCCCCCGCTGCGGTTCCGAGGCACAGCCCCGCCAAGAGGCCA 
CAAGTGTCAGCTGCTTCCGCGGGAAGGGTGAGGGCTACCGGGGCACAGCCAATACCACCACCGCGGGCGTA 
CCTTGCCAGCGTTGGGACGCGCAAATCCCGCATCAGCACCGATTTACGCCAGAAAAATACGCGTGCAAGGA 
CCTTCGGGAGAACTTCTGCCGGAACCTCGACGGCTCAGAGGCGCCCTGGTGCTTCACACTGCGGCCCGGCA 
TGCGCGTGGGCTTTTGCTACCAGAT CCGGCGTTGTACAGACGACGTGCGGC CCCAGGACTGCTACCACGGC 
GCGGGGGAGCAGTACCGCGGCACGGTCAGCAAGACCCGCAAGGGTGTCCAGTGCCAGCGCGCGTCCGCTGA 
GACGCCGCACAAGCCGCAGTTCACGTTTACCTCCGAACCGCATGCACAACTGGAGGAGAACTTCTGCCAGA 
CCCCAGATGGGGATAGCCATGGGCCCTGGTGCTACACGATGGACCCAAGGACCCCATTCGACTACTGTGCC 
CTGCGACGCTGCGCTGATGACCAGCCGCCATCAATCCTGGACCCCCCCGACCAGGTGCAGTTTGAGAAGTG 
TGGCAAGAGGGTGGATCGGCTGGATCAGCGTCGTTCCAAGCTGCGCGTGGCTGGGGGCCATCCGGGCAACT 
CACCCTGGACAGTCAGCTTGGGGAATCGGCAGGGCCAGCATTTCTGCGGGGGGTCTCTAGTGAAGGAGCAG 
TGGATACTGACTGCCCGGCAGTGCTTCTCCTCCCAGCATATGCCTCTCACGGGCTATGAGGTATGGTTGGG 
CACCCTGTTCCAGAACCCACAACATGGAGAGCCAGGCCTACAGCGGGTCCCAGTAGCCAAGATGCTGTGTG 
GGCCCTCAGGCTCCCAGCTTGTCCTGCTCAAGCTGGAGAGGTCTGTGACCCTGAACCAGCGTGTGGCCCTG 
ATCTGCCTGCCGCCTGAATG ATATGTGGTGCCTCCAGGGACCAAGTGTGAGATTGCAGGCCGGGGTGAGAC 

CAAAGGT 

10 " "■ “ " 

The disclosed NOVI la nucleic acid sequence, localized to chromosome 1, has 1735 of 

1787 bases (97%) identical to a Homo sapiens Macrophage Stimulating Protein mRNA 

(GENBANK-ID: RNU87306) (E = 0.0). 

A disclosed NOVI la polypeptide (SEQ ID NO:58) encoded by SEQ ID NO:57 is 567 
15 amino acid residues and is presented using the one-letter amino acid code in Table 1 IB. 

Signal P, Psort and/or Hydropathy results predict that NOVI la does not contain a signal 
peptide and is likely to be localized to the peroxisome (microbody) with a certainty of 0.4531 
and to the cytoplasm with a certainty of 0.4500. NOVI la is similar to the hepatocyte growth 
factor family, some members of which are released extracellularly. Therefore it is likely that 
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NOVI la is available at the same sub-cellular localization and hence accessible to a diagnostic 
probe and for various therapeutic applications 


Table 11B. Encoded NOVlla protein sequence (SEQ ID NO:58). 

MTSRCSGAQSYLLHAWPGPWQEDVADAEECAGRCGPLTDCWAFHYNVSSHGCQLLPWTQHSPHSRLWHSG 

RCDLFQKKDYIRTCIMNNGVGYRGTMATTVGGLSCQAWSHKFPNDHKYMPTLRNGLEENFCHNPDGDPGGP 

wchttdpavrfqscgikscrvaacvwcngeeyrgavdrtesgrecqrwdlqhphqhpfepgrfldqglddn 

YCRNPDGSERPWCYTTDPQIEREFCDLPRCGSEAQPRQEATSVSCFRGKGEGYRGTANTTTAGVPCQRWDA 

QIPHQHRFTPEKYACKDLRENFCRNLDGSEAPWCFTLRPGMRVGFCYQIRRCTDDVRPQDCYHGAGEQYRG 

TVSKTRKGVQCQRASAETPHKPQFTFTSEPHAQLEENFCQTPDGDSHGPWCYTMDPRTPFDYCALRRCADD 

QPPSILDPPDQVQFEKCGKRVDRLDQRRSKLRVAGGHPGNSPWTVSIiGNRQGQHFCGGSLVKEQWILTARQ 

CFSSQHMPLTGYEW?LGTLFQNPQHGEPGLQRVPVAKMLCGPSGSQLVLLKLERSVTLMQRVALICLPPE 


5 

The NOV 11a amino acid sequence has 249 of 456 amino acid residues (54%) identical 
to, and 552 of 567 amino acid residues (97%) identical to, and 556 or 567 amino acid residues 
(98%) similar to, the Homo sapiens 567 amino acid residue Hepatoctye Growth Factor protein 
(Q13208) (E = 0.0). The global sequence homology is 97.707 % amino acid homology and 
10 97.354 % amino acid identity. 

NOVI la is expressed in at least the following tissues: lung, liver, kidney, brain, . In 
addition, NOVI la is predicted to be expressed in the following tissues because of the 
expression pattern of a closely related Bos taurus Growth Factor homolog in species 
(GENBANK-ID: AW657716) : lymph node, ovary, fat, hypothalamus, and pituitary. 

15 NOVI la also has homology to the amino acid sequences shown in the BLASTP data 

listed in Table 1 1C. 


Table 11C. BLAST results for NOVlla 

Gene Index/ 
Identifier 

Protein/ Organism 

Length 

(aa) 

Identity 

(%) 

Positives 

(%) 

Expect 

qi | 1141775 | qb I AAC63 
092. 1| (U28054) 

hepatocyte growth 
factor-like 
protein homolog 
[Homo sapiens] 

567 

552/567 

(97%) 

556/567 

(97%) 

0.0 

gi | 123114 | ep | P26927 
| HGFL HUMAN 

HEPATOCYTE GROWTH 
FACTOR- LIKE 
PROTEIN PRECURSOR 
(MACROPHAGE 
STIMULATORY 
PROTEIN) (MSP) 
[Homo sapiens] 

771 

532/557 

(95%) 

540/557 

(96%) 

0.0 

qi 1 1033 7615 | ref | NP 

macrophage 
stimulating 1 
(hepatocyte 
growth factor- 
like) [Homo 
sapiens] 

711 

532/557 

(95%) 

540/557 

(96%) 

0.0 

066278. 1| 
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macrophage 
stimulating 1 
(hepatocyte 
growth factor- 
like) [Homo 
sapiens] 

711 

532/557 

(95%) 

540/557 

(96%) 

0.0 


macrophage- 
stimulating 
protein 1 
precursor [Mus 
musculus] 

716 

435/565 

(76%) 

479/565 

(83%) 

0.0 


The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 11D. 


Table 11D Information for the ClustalW proteins 

1) NOVI la (SEQ ID NO:58) 

2) gill 141775|gb[AAC63Q92.1[ (U28054) hepatocyte growth factor-like protein homolog [Homo sapiens] (SEQ 
ID NO;131) 

3) giS1231141snlP26927IHGFL HUMAN HEPATOCYTE GROWTH FACTOR-LIKE PROTEIN 
PRECURSOR (MACROPHAGE STIMULATORY PROTEIN) (MSP) [Homo sapiens] (SEQ ED NO: 132) 

4) gillQ337615treflNP 066278.1) macrophage stimulating 1 (hepatocyte growth factor-like) [Homo sapiens] 
(SEQ ED NO: 133) 

5) gijl 5294659 |ref|XP 054070. 1| macrophage stimulating 1 (hepatocyte growth factor-like) [Homo sapiens] 
(SEQ ID NO: 134) 

6) gil9Q61 5|pir|jA40332 macrophage-stimulating protein 1 precursor [Mus musculus] (SEQ ED NO: 135) 


NOV 11A 


gi 

gi 

gi 

gi 

gi 


1141775) 
123114 | 
10337615) 
15294659 j 
90615) 


NOV 11A 


gi 
gi 
gi| 
gi I 
gi 


1141775) 
123114) 
10337615 | 
15294659 | 
90615) 


NOV 11A 


ga- 

gi 

gi 

gi 

gi 


1141775 | 

123114) 

10337615) 

15294659) 

906151 



NOV 11A 


gi 

gi 

gi 

gi 

gi 


1141775) 
123114 | 
10337615) 
15294659) 
906151 



210 


220 


230 


240 


250 


| I | |. 
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NOV 11A 
gi 1 1141775 | 
gi j 123114 | 
gi | 10337615 | 
gi‘| 15294659 j 
gi j 90615 | 


NOV 11A 

gi 
gi 
gi 
gi 
gi 


GAVD 

RTE 

SGRE 

CQ 

RWDL 

QHP 

HQHPFEPGKFLDQGLDDNYCRNPDGSERPW 

GAVD 

RTE 

SGRE 

CQ 

RWDL 

QHP 

HQHPFEPGKFLDQGLDDNYCR^PDGSgRPW 

GAVD 

RTE 

SGRE 

CQ 

RWDL 

QHP 

HQHPFEPGKFLDQGLDDNYCRNPDGSERPW 

GAVD 

RTE 

SGRE 

CQ 

RWDL 

QHP 

HQHPFEPGKFLDQGLDDNYCRNPDGSERPW 

GAVD 

RTE 

SGRE 

CQ 

RWDL 

QHP 

HQHPFEPGKFLDQGLDDNYCRNPDGSERPW 

G^VD 

JJte 

SGRE 

CQ 

RWDL 

QHP 

h|hpf3p[|kfldS3lSdnycrnpdgserpw 


260 

I 


270 


280 


290 


300 


1141775] 

123114] 

10337615] 

15294659] 

90615] 


CYTTDPQIEREFCDLPRCG 

CYTTDPQIEREFCDLPRCG 

CYTTDPQIEREFCDLPRCG 

CYTTDPQIEREFCDLPRCG 

CYTTDPQIEREFCDLPRCG 

cyttdp!S5erefcdlpScg 



PNLPPTVKG gKS ] 


I 


310 

•I-. 


I 


320 

••I-- 


I 


330 


340 


I 


350 

-.A 


NOV 11A 
gi | 114177 5 | 
gi j 123114 | 
gi |10337615 | 
gi j 15294659 j 
gi 1 90615 1 


RGTANTTTAGVPCQRWDAQIPHQHRFTPEKYACKDLRENFCRNgDGSEAP 

RGTANTTTAGVPCQRWDAQIPHQHRFTPEKYACKDLRENFCRNPDGSEAP 

RGTANTTTAGVPCQRWDAQIPHQHRFTPEKYACKDLRENFCRNPDGSEAP 

RGTANTTTAGVPCQRWDAQIPHQHRFTPEKYACKDLRENFCRNPDGSEAP 

RGTANTTTAGVPCQRWDAQIPHQHRFTPEKYACKDLRENFCRNPDGSEAP 

rgt2ntt1agvpcqrwdaq0phqhrfJ5pekyackdlrenfcrnpdgseap 


400 


NOV 11A 


gi 

gi 

gi 

gi 

gi 


1141775] 
123114] 
10337615] 
15294659] 
90615 | 


NOV 11A 


gi 

gi 

gi 

gi 

gi 


1141775] 

123114] 

10337615] 

15294659| 

90615] 


NOV 11A 

gi 
gi 
gi 
gi 
gi 


NOV 11A 


gi 

gi 

gi 

gi 

gi 


NOV 11A 


gi 

gi 

gi 

gi 

gi 



460 

..L. 


470 


480 


490 


500 

i 


1141775 | 
123114 | 
10337615 | 
15294659 j 
90615 | 


YCALRRCADDQPPSILDPPDQVQFEKCGKRVDRLDQRRSKLRVgGGHPG 

ycalrrcaddqppsildppdqvqfekcgkrvdrldqrrsklrvjJgghpg 

ycalrrcaddqppsildppdqvqfekcgkrvdrldqrrsklrwgghpg 

ycalrrcaddqppsildppdqvqfekcgkrvdrldqrrsklrwgghpgn 

ycalrrcaddqppsildppdqvqfekcgkrvd rldqrrs klrwgghpgn 

YCALgRCjJjDDQPPSILDPPDQVjSFEKCGKRVDB^H^jKLRVVGGHPG 


550 


1141775] 
123114 | 
10337615] 
15294659| 
90615 | 


1141775| 
123114 | 
10337615 | 
15294659 | 
90615 | 
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640 


650 


NOV 11A 


gi 

gi 

gi 

gi 

gi 


1X41775 | 
123114 | 
10337615 | 
15294659 | 
90615 | 



700 


NOV 11A 
gi | 1141775 | 
gi j 123114 | 
gi | 10337615 
gi | 15294659 
gi | 90615 | 



710 720 


NOV 11A 
gi | 1141775 | 
gi [123114 | 
gi j 10337 615 | 
gi j 15294659 j 
gij 90615 | 



Table 1 1E-J lists the domain description from DOMAIN analysis results against 
5 NOV 11a. This indicates that the NOV 11a sequence has properties similar to those of other 

proteins known to contain these domains. 


Table HE, Domain Analysis of NOVlla 

gnl ] Pfam|pfam00051 f kringle, Kr ingle domain. Kringle domains have been 
found in plasminogen, hepatocyte growth factors, prothrombin, and 
apolipoprotein A. Structure is disulfide-rich, nearly all “beta. (SEQ 
ID NO: 136) 

Length = 79 residues, 100.0% aligned 
Score = 114 bits (284) , Expect » 2e-26 


NOVlla 166 
00051 1 

NOVlla 225 
00051 61 


CVWCNGEEYRGAVDRTESGRECQRWDLQHPHQHPF-EPGRFLDQGIiDDNYCRNPDGSERP 

i Mini ini hum im i i+ +ii +i 1 1 1 1 1 1 1 m 

CYHGNGENYRGTASTTE SG APCQRWDS QT PHRHSKYTPERYPAKGLGENYCRNPDGDERP 


WCYTTDPQIEREFCDLPRC 243 

I M I I I I++ I+I I + I I I 

WCYTTDPRVRWEYCDIPRC 79 


224 

60 


Table 11F. Domain Analysis of NOVlla 

gnl | PfamlpfamOOOSl , kringle, Kringle domain. (SEQ ID NO: 137) 
Length = 79 residues, 100.0% aligned 
Score = 106 bits (264), Expect =* 4e-24 


10 


NOVlla 

258 

00051 

1 

NOVlla 

317 

00051 

61 


CFRGKGEGYRGTANTTTAGVPCQRWDAQI PHQHRF -TPEKYACKDLRENFCRNLDGSEAP 

i+ 1 ii iniMi +i 1 1 1 1 1 i+i n+i 1 1 i+i i i i i+i ii ii i i 


CYHGNGENYRGTASTTESGAPCQRWDSQTPHRHSKYTPERypAKGLGENYCRNPDGDERP 
WCFTLRPGMRVGFCYQIRRC 336 

I I+I I +1 +1 | II 

WCYTTDPRVRWEYC-DIPRC 79 


316 

60 
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Table 11G. Domain Analysis of NOVlla 

gnl ] Pfam|pfam00051 , kr ingle, Kringle domain. (SEQ ID NO: 13 8) 
Length = 79 residues, 100.0% aligned 
Score = 98.6 bits (244), Expect = 9e-22 


NOVlla 

345 

00051 

1 

NOVlla 

404 

00051 

60 


CYHGAGEQYRGTVSKTRKGVQCQRASAETPHK-PQFTFTSEPHAQLEENFCQTPDGDSHG 

III! II 1111 I I I III ++III+ ++I I I 1 1+1+ INI 

CYHGNGENYRGTASTTESGAPCQRWDSQTPHRHSKYTPERYPAKGLGENYCRNPDGDER- 
PWCYTMDPRTPFDYCALRRC 423 

mu iii ++ii + ii 

P W CYTTD PRVRW EYCD I PRC 79 


403 

59 


5 


Table 11H. Domain Analysis of NOVlla 

gnl | Pfam|pfam00051 , kringle, Kringle domain. (SEQ ID NO: 139) 
Length = 79 residues, 100.0% aligned 
Score « 94.4 bits (233), Expect = 2e-20 


NOVlla 85 
00051 1 

NOVlla 142 
00051 60 


CIMNNGVGYRGTMATTVGGLSCQAWSHKFPNDHKYM PTLRNGLEENFCHNPDGDPGG 141 

i ii mi +n i ii i + 1+ 1 ii ii+i mu 

CYHGNGENYRGTASTTESGAPCQRWDSQTPHRHS KYTPERYPAKGLGENY CRNPDGDE - R 59 
P'WCHTTDPAVRFQSCGIKSC 161 


PWCYTTDPRVRWEYCDI PRC 79 


Table ill. Domain Analysis of NOVlla 

gnl | Smart | smart00130 , KR, Kringle domain; Named after a Danish pastry. 
Found in several serine proteases and in ROR-like receptors. Can occur 
in up to 38 copies (in apolipoprotein (a) ) . Plasminogen- like kringles 
possess affinity for free lysine and lysine- containing peptides. (SEQ 
ID NO: 140) 

Length = 83 residues, 97.6% aligned 
Score = 112 bits (280) , Expect = 6e-2 6 


NOVlla 166 CVWCNGEEYRGAVDRTESGRECQRWDLQHPHQHPFEPGRFLDQGLDDNYCRNPDG-SERP 224 

I ill ill i+i l+ mil I ii I I I II + II+ m in n i 

00130 3 CYAGNGESYRGTASTTKSGKPCQRWDSQTPHLHRFTPERFPELGLEHNYCRNPDGDSEGP 62 

NOVlla 225 WCYTTDPQIEREFCDLPRCGS 245 

mini + i+ii+i+i i 

00130 63 WCTTTDPNVRWEYCDIPQCES 83 

10 


Table 11J. Domain Analysis of NOVlla 

gnl I Smart 1 3mart00130 , KR, Kringle domain; (SEQ ID NO: 141) 
Length = 83 residues, 100.0% aligned 
Score « 108 bits (271), Expect = 6e-25 


NOVlla 

343 

QDCYHGAGEQYRGTVSKTRKGVQCQRASAETPHKPQFTFTSEPHAQLEENFCQTPDGDSH 

i ii mi i i + 1 iii ++m +ii iii i+i+ mu 

402 

00130 

1 

RDCYAGNGESYRGTASTTKSGKPCQRWDSQTPHLHRFTPERFPELGLEHNYCRNPDGDSE 

60 

NOVlla 

403 

GPWCYTMDPRTPFDYCALRRCAD 425 




mm ii ++n + +i 


00130 

61 

GPWCYTTDPNVRWEYCDIPQCES 83 



106 
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Novel variants for the NOVI la nucleic acid and hepatocyte growth factor-like protein 
are also disclosed herein as variants of NOVI la. Variants, as described above, are reported 
individually, but any combination of all or a subset are also included. 

A disclosed NOVI lb nucleic acid (also referred to as cg34a.348) is a variant of 
5 NOVI 1 a, encodes a novel hepatocyte growth factor-like protein, and is shown in Table 1 IK. 

NOVI lb nucleotide changes are underlined in Table 1 IK. 


Table UK NOVI lb Nucleotide Sequence (SEQ ID NO:59) 

TGCAGCCTCCAGCCAGAAGGATGGGGTGGCTCCCACTCCTGCTGCTTCTGACTCAATGCTTAGGGGTCCCTGGGCAGCG 
CTCGCCATTGAATGACTTCGAGGTGCTCCGGGGCACAGAGCTACAGCGGCTGCTACAAGCGGTGGTGCCCGGGCCTTGG 
CAGGAGGATGTGGCAGATGCTGAAGAGTGTGCTGGTCGCTGTGGGCCCTTAATGGACTGCCGGGCGTTCCACTACAATG 
TGAGCAGCCATGGTTGCCAACTGCTGCCATGGACTCAACACTCACCCCACACGAGGCTGCGGCATTCTGGGCGCTGTGA 
CCTCTTCCAGGAGAAAGACTACATACGGACCTGCATCATGAACAATGGGGTTGGGTACCGGGGCACCATGGCCACGACC 
GTGGGTGGCCTGTCCTGCCAGGCTTGGAGCCACAAGTTCCCGAACGATCACAGGTACATGCCCACGCTCCGGAATGGCC 
TGGAAGAGAACTTCTGCCGTAACCCTGATGGCGACCCCGGAGGTCCTTGGTGCCACACAACAGACCCTGCCGTGCGCTT 
CCAGAGCTGCGGCATCAAATCCTGCCGGTCTGCCGCGTGTGTCTGGTGCAATGGCGAGGAATACCGCGGCGCGGTAGAC 
CGCACCGAGTCAGGGCGCGAGTGCCAGCGCTGGGATCTTCAGCACCCGCACCAGCACCCCTTCGAGCCGGGCAAGTACC 
CCGACCAAGGTCTGGACGACAACTATTGCCGGAATCCTGACGGCTCCGAGCGGCCATGGTGCTACACTACGGATCCGCA 
GATCGAGCGAGAATTCTGTGACCTCCCCCGCTGCGGTTCCGAGGCACAGCCCCGCCAAGAGGCCACAAGTGTCAGCTGC 
TTCCGCGGGAAGGGTGAGGGCTACCGGGGCACAGCCAATACCACCACCGCGGGCGTACCTTGCCAGCGTTGGGACGCGC 
AAATCCCGCATCAGCACCGATTTACGCCAGAAAAATACGCGTGCAAGGACCTTCGGGAGAACTTCTGCTGGAACCCCGA 
CGG CTCAGAGG CGCCCTGGTGCTTCACACTG CGGCCCGG CATGCGCGTGGGCTTTTGCTACCAGATCCGGCGTTGTACA 
GACGACGTGCGGCCCCAGGGTTGCTACCACGGCGCGGGGGAGCAGTACCGCGGCACGGTCAGCAAGACCCGCAAGGGTG 
TCCAGTGCCAGCGCGCGTCCGCTGAGACGCCGCACAAGCCGCAGTTTACCTTTACCTCCGAACCGCATGCACAACTGGA 
GGAGAACTTCTGCCGCGACCCAGATGGGGATAGCTATGGGCCCTGGTGCTACACGATGGACCCAAGGACCCCATTCGAC 
TACTGTGCCCTGCGACGCTGCGCTGATGACCAGCCGCCATCAATCCTGGACCCCCCCGACCAGGTGCAGTTTGAGAAGT 
GTGGCAAGAGGGTGGATCGGCTGGATCAGCGTTGTTCCAAGCTGCGCGTGGCTGGGGGCCATCCGGGCAACTCACCCTG 
GACAGTCAGCTTGCGGAATAGGCAGGGCCAGCATTTCTGCGGGGGGTCTCTAGTGAAGGAGCAGTGGATACTGACTGCC 
CGGCAGTGCTTCTCCTCCAGCCATATGCCTCTCACGGGCTATGAGGTATGGTTGGGCACCCTGTTCCAGAACCCACAAC 
ATGGAGAGCCAGGCCTACAGCGGGTCCCAGTAGCCAAGATGCTGTGTGGGCCCTCAGGCTCTCAGCTTGTCCTGCTCAA 
GCTGGAGAGATCTGTGACCCTGAACCAGCGTGTGGCCCTGATCTGCCTGCCGCCTGAATGGTATGTGGTGCCTCCAGGG 
ACCAAGTGTGAGATTGCAGGCCGGGGTGAGACCAAAGGTACGGGTAATGACACAGTCCTAAATGTGGCCTTGCTGAATG 
TCATCTCCAACCAGGAGTGTAACATCAAGCACCGAGGACATGTGCGGGAGAGCGAGATGTGCACTGAGGGACTGTTGGC 
CCCTGTGGGGGCCTGTGAGGGGGGTGACTACGGGGGCCCACTTGCCTGCTTTACCCACAACTGCTGGGTCCTGGAAGGA 
ATTAGAATCCCCAACCGAGTATGCGCAAGGTCGCGCTGGCCAGCCGTCTTCACACGTGTCTCTGTGTTTGTGGACTGGA 
TTCACAAGGTCATGAGACTGGGTTAGGCCCAGCCTTGACGCCATATGCTTTGGGGAGGACAAAACTT 


A disclosed NOVI lb polypeptide (SEQ ED NO:60) encoded by SEQ ID NO:59 is 
presented using the one-letter amino acid code in Table 1 1L. NOVI lb amino acid changes, if 
10 any, are underlined in Table 1 1L. 


Table 11L. Encoded NOVllb protein sequence (SEQ ID NO:60). 

MGWIiPLLLLLTQCLGVPGQRSPLNDFEVLRGTELQRLLQAWPGPWQEDVADAEECAGRCGPLMDCRAFHYNVSSHGGQLLPWTQ 

HSPHTRLRHSGRCDLFQEKDYIRTCIMNNGVGYRGTMATTVGGLSCQAWSHKFPNPHRYMPTLRNGLEENFCRNPDGDPGG PWCH 

TTDPAVRFQSCGIKSCRSAACVWCNGEEYRGAVDRTESGRECQRWDLQHPHQHPFEPGKYPDQGLDDNYCRNPDGSERPWCYTTD 

PQIEREFCDLPRCGSEAQPRQEATSVSCFRGKGEGYRGTANTTTAGVPCQRWDAQIPHQHRFTPEKYACKDLRENFCWNPDGSEA 

PWCFTLRPGMRVGFCYQIRRCTDDVRPQGCYHGAGEQYRGTVSKTRKGVQCQRASAETPHKPQFTFTSEPHAQLEENFCRDPDGD 

SYGPWCYTMDPRT PFDYCALRRCADDQPPSILDPPDQVQFEKCGKRVDRLDQRCSKLRVAGGHPGNS PWTVSLRNRQGQHFCGGS 

LVKEQWILTARQCFSSSHMPLTGYEVWLGTLFQNPQHGEPGIiQRVPVAKMLCGPSGSQLVLIiKIiERSVTLNQRVALICLPPEWYV 

VPPGTKCEIAGRGETKGTGNDTVLNVALLNVISNQECNIKHRGHVRESEMCTEGLLAPVGACEGGDYGGPLACFTHNCWVLEGIR 

I PNRVCARSRWPAVFTRVS VFVDWIHKVMRLG 


15 


A disclosed NOVI lc nucleic acid (also referred to as cg34a.349) is a variant of 
NOVI 1 a, encodes a novel hepatocyte growth factor-like protein, and is shown in Table 1 lMr 
NOVI lc nucleotide changes are underlined in Table 1 1M. 

Table 11M. NOVllc Nucleotide Sequence (SEQ ID NO:61) 
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TGCAGCCTCCAGCCAGAAGGATGGGGTGGCTCCCACTCCTGCTGCTTCTGACTCAATGCTTAGGGGTCCCTGGGCAGCG 
CTCGCCATTGAATGACTTCGAGGTGCTCCGGGGCACAGAGCTACAGCGGCTGCTACAAGCGGTGGTGCCCGGGCCTTGG 
CAGGAGGATGTGGCAGATGCTGAAGAGTGTGCTGGTCX3CTGTGGGCCCTTAATGGACTGCCGGGCGTTCCACTACAATG 
TGAGCAGCCATGGTTGCCAACTGCTGCCATGGACTCAACACTCACCCCACACGAGGCTGCGGCATTCTGGGCGCTGTGA 
CCTCTTCCAGGAGAAAGACTACATACGGACCTGCATCATGAACAATGGGGTTGGGTACCGGGGCACCATGGCCACGACC 
GTGGGTGGCCTGTCCTGCCAGGCTTGGAGCCACAAGTTCCCGAACGATCACA.GGTACATGCCCACGCTCCGGAATGGCC 
TGGAAGAGAACTTCTGCCGTAACCCTGATGGCGACCCCGGAGGTCCTTGGTGCCACACAACAGACCCTGCCGTGCGCTT 
CCAGAGCTGCGGCATCAAATCCTGCCGGTCTGCCGCGTGTGTCTGGTGCAATGGCGAGGAATACCGCGGCGCGGTAGAC 
CGCACCGAGTCAGGGCGCGAGTGCCAGCGCTGGGATCTTCAGCACCCGCACCAGCACCCCTTCGAGCCGGGCAAGTACC 
CCGACCAAGGTCTGGACGACAACTATTGCCGGAATCCTGACGGCTCCGAGCGGCCATGGTGCTACACTACGGATCCGCA 
GATCGAGCGAGAATTCTGTGACCTCCCCCGCTGCGGTTCCGAGGCACAGCCCCGCCAAGAGGCCACAAGTGTCAGCTGC 
TTCCGCGGGAAGGGTGAGGGCTACCGGGGCACAGCCAATACCACCACCGCGGGCGTACCTTGCCAGCGTTGGGACGCGC 
AAATCCCGCATCAGCACCGATTTACGCCAGAAAAATACGCGTGCAAGGACCTTCGGGAGAACTTCTGCCGGAACCCCGA 
CGGCTCAGAGGCGCCCTGGTGCTTCACCCTGCGGCCCGGCATGCGCGTGGGCTTTTGCTACCAGATCCGGCGTTGTACA 
GACGACGTGCGGCCCCAGGGTTGCTACCACGGCGCGGGGGAGCAGTACCX3CGGCACGGTCAGCAAGACCCGCAAGGGTG 
TCCAGTGCCAGCGCGCGTCCGCTGAGACGCCX3CACAAGCCGCAGTTTACCTTTACCTCCGAACCGCATGCACAACTGGA 
GGAGAACTTCTGCCGCGACCCAGATGGGGATAGCTATGGGCCCTGGTGCTACACGATGGACCCAAGGACCCCATTCGAC 
TACTGTGCCCTGCGACGCTGCGCTGATGACCAGCCGCCATCAATCCTGGACCCCCCCGACCAGGTGCAGTTTGAGAAGT 
GTGGCAAGAGGGTGGATCGGCTGGATCAGCGTTGTTCCAAGCTGCGCX5TGGCTGGGGGCCATCCGGGOAACTCACCCTG 
GACAGTCAGCTTGCGGAATAGGCAGGGCCAGCATTTCTGCGGGGGGTCTCT71GTGAAGGAGCAGTGGATACTGACTGCC 
CGGCAGTGCTTCTCCTCCAGCCATATGCCTCTCACGGGCTATGAGGTATGGTTGGGCACCCTGTTCCAGAACCCACAAC 
ATGGAGAGCCAGGCCTACAGCGGGTCCCAGTAGCCAAGATGCTGTGTGGGCCCTCAGGCTCTCAGCTTGTCCTGCTCAA 
GCTGGAGAGATCTGTGACCCTGAACCAGCGTGTGGCCCTGATCTGCCTGCCGCCTGAATGGTATGTGGTGCCTCCAGGG 
ACCAAGTGTGAGATTGCAGGCCGGGGTGAGACCAAAGGTACGGGTAATGACACAGTCCTAAATGTGGCCTTGCTGAATG 
TCATCTCCAACCAGGAGTGTAACATCAAGCACCGAGGACATGTGCGGGAGAGCGAGATGTGCACTGAGGGACTGTTGGC 
CCCTGTGGGGGCCTGTGAGGGGGGTGACTACGGGGGCCCACTTGCCTGCTTTACCCACAACTGCTGGGTCCTGGAAGGA 
ATTAGAATCCCCAACCGAGTATGCGCAAGGTCGCGCTGGCCAGCCGTCTTCACACGTGTCTCTGTGTTTGTGGACTGGA 
TTCACAAGGTCATGAGACTGGGTTAGGCCCAGCCTTGACGCCATATGCTTTGGGGAGGACAAAACTT 


A disclosed NOVI lc polypeptide (SEQ ID NO:62) encoded by SEQ ID NO:61 is 
presented using the one-letter amino acid code in Table 1 IN. NOVI lc amino acid changes, if 
any, are underlined in Table 1 IN. 


Table 11N. Encoded NOVllc protein sequence (SEQ ID NO:62). 


MGWLPIjLIiLLTQCLGVPGQRSPLNDFEVIjRGTEIjQRLIjQAWPGPWQEDVADAEECAGRCGPLMDCRAFHYNVSSHGCQLIiPWTQ 
HSPHTRXiRHSGRCDLFQEKDYIRTCIMNNGVGYRGTMATTVGGLSCQAWSHKFPNDHRYMPTLRNGLEENFCRNPDGDPGGPWCH 
TTDPAVRFQSCGIKSCRSAACVWCNGEEYRGAVDRTESGRECQRWDIiQHPHQHPFEPGKYPDQGIiDDNYCRNPDGSERPWCYTTD 
PQIEREFCDLPRCGSEAQPRQEATSVSCFRGKGEGYRGTANTTTAGVPCQRWDAQIPHQHRFTPEKYACKDLRENFCRNPDGSEA 
PWCFTLRPGMRVGFCTQIRRCTDDVRPQGCYHGAGEQYRGTVSKTRKGVQCQRASAETPHKPQFTFTSEPHAQLEENFCRDPDGD 
SYGPWCYTMDPRTPFDYCALRRCADDQPPSILDPPDQVQFEKCGKRVDRLDQRCSKLRVAGGHPGNSPWTVSLRNRQGQHFCGGS 
LVKEQWILTARQCFSSSHMPLTGYEVWIiGTLFQNPQHGEPGLQRVPVAKMLCGPSGSQLVLLKLERSVTLNQRVAIjICLPPEWYV 
VPPGTKCEIAGRGETKGTGNDTVIiNVAIiIiNVISNQECtJIKHRGHVRESEMCTEGIiIiAPVGACEGGDYGGPIiACFTHNCWVIjEGIR 
IPNRVCARSRWPAVFTRVSVFVDWIHKVMRLG 


In vitro, normal human melanocytes require synergistic mitogens, in addition to the 
common growth factors present in serum, in order to proliferate. The peptide growth factors 
that confer stimulation are fibroblast growth factors (such as bFGF/FGF2), hepatocyte growth 
factor/scatter factor (HGF/SF), mast/stem cell factor (M/SCF), endothelins (such as ET-1) and 
melanotropin (MSH). The proper function of these factors and their cognate receptors is likely 
to be important in vivo, as all five ligands are produced in the skin, and disruption of their 
normal function, by elimination due to deletions or mutations, or overproduction due to 
ectopic expression, disrupts the normal distribution of melanocytes. The synergistic growth 
factors activate intracellular signal transduction cascades and maintain the intermediate 
effectors at optimal levels and duration required for nuclear translocation and modification of 
transcription factors. The consequent induction of immediate-early response genes, such as 
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cyclins, and subsequent activation of cyclin-dependent kinases (CDK4, CDK6 and CDK2) 
inactivates the retinoblastoma family of proteins (pRb, pi 07 and pl30, together termed pocket 
proteins), and releases their suppressive association with E2F transcription factors. Molecular 
events that disrupt this tight control of pocket proteins and cause their inactivation, increase 
5 E2F transcriptional activity and confer autonomous growth on melanocytes. (10761990) 

Organ culture and transplantation experiments in the early 1960s and 1970s have 
demonstrated that growth and morphogenesis of the epithelium of the mammary gland are 
controlled by mesenchymal-epithelial interactions. The identification of molecules that 
provide the essential signals exchanged in mesenchymal-epithelial interactions is an area of 
1 0 active research. Recent evidence suggests that morphogenic programs of epithelia can be 
triggered by mesenchymal factors that signal via tyrosine kinase receptors. This review 
concentrates on the effects of two mesenchymal factors, Hepatocyte Growth Factor/Scatter 
Factor and neuregulin, on morphogenesis and differentiation of mammary epithelial cells in 
vitro and signalling pathways involved during morphogenesis of mammary epithelial cells 
15 (10959405). 

Increasing evidence indicates that HGF acts as a multifunctional cytokine on different 
cell types. This review addresses the molecular mechanisms that are responsible for the 
pleiotropic effects of HGF. HGF binds with high affinity to its specific tyrosine kinase 
receptor c-met, thereby stimulating not only cell proliferation and differentiation, but also cell 
20 migration and tumorigenesis. The three fundamental principles of medicine-prevention, 
diagnosis, and therapy-may be benefited by the rational use of HGF. In renal tubular cells, 
HGF induces mitogenic and morphogenetic responses. In animal models of toxic or ischemic 
acute renal failure, HGF acts in a renotropic and nephroprotective manner. HGF expression is 
rapidly up-regulated in the remnant kidney of nephrectomized rats, inducing compensatory 
25 growth. In a mouse model of chronic renal disease, HGF inhibits the progression of 

tubulointerstitial fibrosis and kidney dysfunction. Increased HGF mRNA transcripts were 
detected in mesenchymal and tubular epithelial cells of rejecting kidney. In transplanted 
patients, elevated HGF levels may indicate renal rejection. When HGF is considered as a 
therapeutic agent in human medicine, for example, to stimulate kidney regeneration after acute 
30 injury, strategies need to be developed to stimulate cell regeneration and differentiation 
without an induction of tumorigenesis. (10760078) 

The protein similarity information, expression pattern, and map location for the 
NOVI 1 protein and nucleic acid suggest that NOVI 1 may have important structural and/or 
physiological functions characteristic of the hepatocyte growth factor family. Therefore, the 
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NOVI 1 nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in various diseases and disorders described below and/or other 
pathologies. For example, the NOVI 1 compositions of the present invention will have 
efficacy for treatment of patients suffering from various diseases involving blood coagulation, 

5 and hepatocellualr carcinoma; cancers including but not limited to lung, breast and ovarian 
cancer; tumor suppression, senescence, growth regulation, modulation of apotosis, 
reproductive control and associated disorders of reproduction, endometrial hyperplasia and 
adenocarcinoma, psychotic and neurological disorders, Alzheimers disease, endocrine 
disorders, inflammatory disorders, gastro-intestinal disorders and disorders of the respiratory 
10 system; hematopoiesis, immunotherapy, immunodeficiency diseases, all inflammatory 
diseases; cancer therapy; autoimmune diseases; obesity, modulation of myofibroblast 
development; apphcations to modulation of wound healing; potential apphcations to control of 
angiogenesis muscle disorders, neurologic diseases and/or other pathologies and disorders. 

The NOVI 1 nucleic acid encoding hepatocyte growth factor-like protein, and the hepatocyte 
1 5 growth factor-like protein of the invention, or fragments thereof, may further be useful in 

diagnostic apphcations, wherein the presence or amount of the nucleic acid or the protein are 
to be assessed. 

NOV12 

A disclosed NOV12 nucleic acid of 1407 nucleotides (also referred to 
20 GMAC023940_A) encoding a novel 26S protease regulatorysubunit-like protein is shown in 

Table 12 A. An open reading frame was identified be ginnin g with an ATG initiation codon at 
nucleotides 58-60 and ending with a TGA codon at nucleotides 1377-1379. Putative 
untranslated regions upstream from the initiation codon and downstream from the termination 
codon are underlined in Table 12A, and the start and stop codons are in bold letters. 


Table 12 A. NOV12 Nucleotide Sequence (SEQ ID NO:63) 

ACTTTGAATCATCAACATAAAGAAAAAATGTTAAAAGCTCTCCCAGGCCAAGGCAAGA TGGGTCAAAGTCA 

GAGTGGTGGTCATGGTCCTGGAGGTGGCAAGAAGGATGACAAGGACAAGAAAAAGAAATATGAACCTCCTG 

TACCAACTACAGTGGGGAAAAAGAAGAAGAAAACAAAGGGACCAGATGCTGCCAGCAAACTGCCACTGGTG 

acacctcacactcagtgccagttaaaattactgaagttagagagaattaaagactatcttctcatggagga 

AGAATTCATTAGAAATCAGGAACAAATGAAACCATTAGAAGAAAAGCAAGAAGGGAAAAGATCAAAAGTGG 

ATGATCTGAGGGGGACCCCAATCTCAGTAGGAATCTTGGAAGAGATCATTGATGACAATCATGCCATCGTG 

TCTACATCTGTGGGCTCAGAACACTACATCAGCATTCTTTCATTTGCAGACAAGGATCTTCTGGAACCTGG 

CTGCTCGGTCAGGCTCAACCACAAGGTGCATACCATGATAGGGGTGCTGATGGATGACATGGATCCCCTGG 

TCACAGTGATGAAGGTGGAAAAGGCCCCCCAAGAGACCTATGCAGATACTGGGGGGTTGGACAACCAAATT 

CGGGAAATTAAGGAATCTGTGGAGCTTCCTCTCACCCATCCTGAATATTATGAAGAGATGGGTATAAAGCC 

TCCAAAGGGGGTCATTCTCTGTGGTCCACCTGGCACAGGTAAAACCTTGTTAGCCAAAGCAGTAGCAAACC 

AAACCTCAGCCACTTTCTTGAGAGTGGTTGGCTCTGAACTTATTCAGAAGTACCTAGGTGATGGGCCCAAA 

CTCGGACGGGAATTGTTTCGAGTTGCTGAAGAACGTGCACCGTCCATTGTGTTTATTGATGAAATTGACGC 

CATTGGGACAAAAAGATATGACTCCAATTCTGGTGGTGAGAGAGAAATTCAGCGAACAACGTTGGAACTGC 

TGAACCAGTTGGATGGATTTGATTCTAGGGTAGATGTGAAAGCTATCATGGCCACAAACCAAATAGAAACT 

TTGGATCCAGCGCTTATCAGACCAGGCCGCATTGGCAGGAAGATTGAGTTCCCCCTGCCTGATGAAAAGAC 

GAAGAAGCCCATCTTTCAGATTCACACAAGCAGGATGACGCTGGCTGATGATGTAACCCTGCACGACTTGA 
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TCATGGCTAAAGATGACCTCTCTGGTGCTGACATCAAGGCAGTCTGTACAGAAGCTGGTCTGATGGCCTTA 

AGAGAACGTAGAATGAAAGTAACAAATGAAGACTTCAAAAAATCTAAAGAAAATGTTCTTTATAAGAAACA 

GGAAGACACCCCTGAGGGGCTGTATCTCTAGTGAACTACGGCTGCCATCAGGAAAATG 


The disclosed NOV12 nucleic acid sequence, localized to chromosome 12, has 1320 of 
1362 bases (96%) identical to a Homo sapiens 26S Protease Regulatory Subunit 4 mKNA 
(GENBANK-ID: HUM26SPSIV) (E = 8.6e' 285 ). 

5 A disclosed NOV12 polypeptide (SEQ ID NO:64) encoded by SEQ ID NO:63 is 440 

amino acid residues and is presented using the one-letter amino acid code in Table 12B. 

Signal P, Psort and/or Hydropathy results predict that NOV12 does not contain a signal 
peptide and is likely to be localized in the nucleus with a certainty of 0.9800. 


Table 12B. Encoded NOV12 protein sequence (SEQ ID NO:64). 

MGQSQSGGHGPGGGKKDDKDKKKKYEPPVPTTVGKKKKKTKGPDAASKLPLVTPHTQCQLKLLKLERIKDY 
LLMEEEFIRNQEQMKPLEEKQEGKRSKVDDLRGTPMSVGILEEIIDDNHAIVSTSVGSEHYISILSFADKD 
LLEPGCSVRLNHKVHTMIGVLMDDMDPLVTVMKVEKAPQETYADTGGLDNQIREXKESVELPLTHPEYYEE 
MGIKPPKGVILCGPPGTGKTLLAKAVANQTSATFLRWGSEIiIQKYLGDGPKLGRELFRVAEERAPSIVFI 
DEIDAIGTKRYDSNSGGEREIQRTTLELLNQLDGFDSRVDVKAIMATNQIETLDPALIRPGRIGRKIEFPL 
PDEKTKKPIFQIHTSRMTLADDVTLHDLXMAKDDLSGADIKAVCTEAGLMALRERRMKVTNEDFKKSKENV 
LYKKQEDTPEGLYL 
10 ‘ “ ' ' 

The NOV12 amino acid sequence has 414 of 440 amino acid residues (94 %) identical 
to, and 422 of 440 amino acid residues (95 %) similar to, the 440 amino acid residue 26S 
Protease Regulatory Subunit 4 protein from Homo sapiens (Q03527) (E = 6.3e' 218 ). The 
global sequence homology is 94.545 % amino acid homology and 94.091 % amino acid 
15 identity. 

NOV12 is expressed in at least the following tissues: parathyroid-tumor, skin, Colon 
carcinoma, neuroepithelium, lung carcinoma, brain, liver, kidney, neuron, spleen, olfactory, T- 
cell, cartilage, ovary, heart, hi addition, NOVI 2 is predicted to be expressed in the following 
tissues because of the expression pattern of a closely related Mus musculus 26S protease 
20 regulatory subunit homolog (GENBANK-ID: AI325227): parathyroid-tumor, skin, Colon 

carcinoma, neuroepithelium, lung carcinoma, brain, liver, kidney, neuron, spleen, olfactory, T- 
cell, cartilage, ovary, heart . 

NOVI 2 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 12C. 



Table 12C. BLAST results for NOV12 



Gene Index/ 
Identifier 

Protein/ Organism 

Length 

(aa) 

Identity 

(%) 

Positives 

(%) 



Ill 
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gi|4506207|ref |NP O 
02793. 1| 

proteasome 
(prosome , macropai 
n) 26S subunit, 
ATPase , 1 ; 
Proteasome 26S 
subunit [Homo 
sapiens] 

440 

414/440 

(94%) 

422/440 

(95%) 

0.0 

gi | 6679501 | ref |NP O 

protease 
(prosome, 
macropain) 26S 
subunit, ATPase 1 
[Mus musculus] 

440 

415/440 

(94%) 

422/440 

(95%) 

0.0 

32973. 1| 

gi | 345717 [pir | |A444 

26S proteasome 
regulatory chain 
4 [validated] 
[Homo sapiens] 

440 

413/440 

(93%) 

421/440 

(94%) 

0.0 

68 

gi 1 24 92516 j sp |Q9 073 

26S PROTEASE 
REGULATORY 
SUBUNIT 4 (P26S4 ) 
[Gallus gallus] 

440 

409/440 

(92%) 

418/440 

(94%) 

0.0 

2|PRS4 CHICK 

gi| 7301070 |gb|AAF56 
205. l| (AE003745) 

Pros26.4 gene 
product 
[Drosophila 
melanogaster] 

439 

379/440 

(86%) 

i 

406/440 

(92%) 

0.0 


The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 12D. 


Table 12D Information for the ClustalW proteins 

1) NOV12 (SEQ ID NO:64) 

2) gi]4506207lreflNP OQ2793.1| proteasome (prosome 3 nmcropain) 26S subunit, ATPase, 1 ; Proteasome 26S 
subunit [Homo sapiens] (SEQ ID NO: 142) 

3) gi[6679501 lreflNP 032973.1] protease (prosome, macropain) 26S subunit, ATPase 1 [Mus musculus] (SEQ 
ID NO:143) 

4) gi|345717|pir)]A44468 26S proteasome regulatory chain 4 [validated] [Homo sapiens] (SEQ ID NO: 144) 

5) gil2492516lsp|O90732iPRS4 CHICK 26S PROTEASE REGULATORY SUBUNIT 4 (P26S4) [Gallus 
gallus] (SEQ ID NO: 145) 

6) gj|73010701gblAAP56205.1| (AE003745) Pros26.4 gene product [Drosophila melanogaster] (SEQ ID 
NO: 146) 


10 20 30 40 50 


NOV 12 


9i 

gi 

gi 

gi 

gi 


4506207 

6679501 

345717] 

2492516 

7301070 



NOV 12 
gi | 4506207 | 
gi j 6679501 j 
gi | 345717 | 
gi | 2492516 | 
gi (7301070 | 


LVTPHTQCgLKLLKLERIKDYLLMEEEFIRNQEQMKPLEEKQEggRSKVD 

jLVTPHTQCRLKLLKLERIKDYLLMEEEFIRNQEQMKPLEEKQEEERSKVD 

LVTPHTQCRLKLLKLERIKDYLLMEEEFIRNQEQMKPLEEKQEEERSKVD 

LVTPHTQCRLKLLKLERXKDYLLMEEEFIRNQEQMKPLEEKQEEERSKVD 

LVTPHTQCRLKLLKLERIKDYLLMEEEFIRNQEQMKPLEEKQEEERSKVD 

gVTPHT2CRLKLLKLERIKDYL'7ME3EFIRNQE22KPESEK5jEEERSKVD 


NOV 12 


gi 

gi 

gi 

gi 


4506207 | 
6679501 j 
345717 | 
24925161 


110 120 130 140 150 


DLRGTPMSVGgLEEIIDDNHAIVSTSVGSEHYySILSFgDKDIiLEPGCSA 

DLRGTPMSVGTLEEIIDDNHAIVSTSVGSEHYVSILSFVDKDLLEPGCS^ 

DLRGTPMSVGTLEEIIDDNHAIVSTSVGSEHYVSILSFVDKDLLEPGCS^ 

DLRGTPMSVGTLEEIIDDNHAIVSTSVGSEHYVSILSFVDKDLLEPGCST 

DLRGTPMSVGTLEEIIDDNHAIVSTSVGSEHYVSILSFVDKDLLEPGCS\ 
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gi|7301070| 


NOV 12 
gi 4506207 
gi 6679501 
gi 345717 | 
gi 2492516 
gi 7301070 


NOV 12 
gi 4506207 
gi 6679501 
gi 345717 | 
gi 2492516 
gi 7301070 


NOV 12 
gi 4506207 
gi 6679501 
gi 345717 | 
gi 2492516 
gi 7301070 


NOV 12 
gi [4506207 
gi 6679501 
gi 345717 | 
gi 2492516 
gi 7301070 


NOV 12 
gi 4506207 
gi 6679501 
gi 345717 | 
gi 2492516 
gi 7301070 


NOV 12 
gi 4506207 
gi 6679501 
gi 345717 | 
gi 2492516 
gi 7301070 


iDLRGTPMSVGELEEIIDDNHAIVSTSVGSEHYVSILSFVDKDgLEPGCSVl 


gLNHKVHjgjlGVLMDDjJlDPLVTVMKVEKAPQETyADjjGGLDNQIijjEIKESl 

LLNHKVHAVIGVLMDDTDPLVTVMKVEKAPQETYACXGGLDNQIQEIKES 

LLNHKVHAVIGVLMDDTDPLVTVMKVEKAPQETYADIGGLDNQIQEIKES 

LliNHKVHAVIGVLMDDTDPLVTVMKVEKAPQETYADIGGLDNQIQEIKES 

LLNHKVHAVIGVLMDDTDPLVTVMKgEKAPQETYADIGGLDNQIQEIKES 

IiLNhkvhavEgvlSddtdpSvtvmkSekapqetyadiggldSqxqeikesI 


VELPLTHPEYYEEMGIKPPKGVILgGPPGTGKTLLAKAVANQTSATFLRV 

VELPLTHPEYYEEMGIKPPKGVILYGPPGTGKTLLAKAVANQTSATFLRV 

VELPLTHPEYYEEMGIKPPKGVILYGPPGTGKTLLAKAVANQTSATFLRV 

VELPLTHPEYYEEMGIKPPKGVILYGPPGTGKTLLAKAVANQTSATFLRV 

VELPLTHPEYYEEMGIKPPKGVILYGPPGTGKTLLAKAVANQTSATFLRV 

VELPLTHPEYYEEMGIKPPKGVILYGPPGTGKTLLAKAVANQTSATFLRV 


VGSELIQKYLGDGPKLgRELFRVAEEgAPSIVFIDEIDAXGTKRYDSNSG 
VGSELIQKYLGDGPKLVREXiFRVAEEHAPSIVFIDEIDAIGTKRYDSNSG 
VGSELIQKYLGDGPKLVRELFRVAEEHAPSIVFIDEIDAIGTKRYDSNSG 
VGSELIQKYLGDGPKLVRELFRVAEEHAPSIVFIDEIDAIGTKRYDSNSG 
VGSELIQKYLGDGPKLVRELFRVAEEHgPSIVFIDEIDAIGTKRYDSNSG 

vgseliqkylgdgpklvrelfrvaeehapsivfideidaSgtkrydsnsg 


iGEREIQRTyLELLNQLDGFDSRQDVKSjlMATNglETLDPALIRPGRlgRK 

3EREIQRTMLELLNQLDGFDSRGDVKVIMATNRIETLDPALIRPGRIDRK 

3EREIQRTMLELLNQLDGFDSRGDVKVIMATNRIETLDPALIRPGRIDRK 

3EREIQRTMLELLNQLDGFDSRGDVKVIMATNRIETLDPALIRPGRIDRK 

3EREIQRTMLELLWQLDGFDSRGDVKVIMATNRIETLDPALIRPGRIDRK 

3EREIQRTMLELLNQLDGFDSRGDVKVIMATNRIETLDPALIRPGRIDRK 


IEFPLPDEKTKKglFQIHTSRMTLADDVTLSPLIMAKDDLSGADIKAgCT 
IEFPLPDEKTKKRIFQIHTSRMTLADDVTLDDLIMAKDDLSGADIKAICT 
IEFPLPDEKTKKRIFQIHTSRMTLADDVTLDDLIMAKDDLSGADIKAICT 
IEFPLPDEKTKKRIFQIHTSRMTLADDVTLDDLIMAKDDLSGADIKAICT 

iefplpdektkkrifqihtsrmtladdvtld|limakddlsgadikaict 

IEFPLPDEKTK2RIF2lHTSRMTLA^DVjSLg?EiIMAKDDLSGADIKAICT 


lEAGLMALRERRMKVTNEDFKKSKENVLYKKQEjjTPEGLYL 

saglmalrerrmkvtnedfkkskenvlykkqegtpeglyl 

I EAGLMALRERRMKVTNEDFKKSKENVLYKKQEGTPEGLYL 
EAGLMALRERRMKVTNEDFKKSKENVLYKKQEGTPEGLYL 
EAGLMALRERRMKVTNEDFKKSKENgLYKKgEGTPEGLYL 

3aglmalrerrmkvtnedfkkske@vly?3kBegtpeglyl 



Table 12E and 12F lists the domain description from DOMAIN analysis results against 
5 NOV 12. This indicates that the NOVI 2 sequence has properties similar to those of other 

proteins known to contain these domains. 
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Table 12E. Domain Analysis of NOV12 

gnl | Pfam|pf am00004 , AAA, ATPase family associated with various 
cellular activities (AAA) . AAA family proteins often perform 
chaperone -like functions that assist in the assembly, operation, or 
disassembly of protein complexes. (SEQ ID NO: 147) 

Length = 186 residues, 100.0% aligned 
Score = 200 bits (509) , Expect = le-52 


NOVI 2 221 GVILCGPPGTGKTLLAKAVANQTSATFLRWGSELIQKYLGDGPKLGRELFRVAEEHAPS 280 

m iiiimiiimii + i+ + iiii+ 1 i+i+ n i ii +i + ii 

00004 1 GILLYGPPGTGKTLLAKAVAKELGVPFIEISGSELLSKYVGESEKLVRALFSLARKSAPC 60 

NOVI 2 281 IVFIDEIDAIGTKRYDSNSGGEREIQRTTLELIiNQLDGFDSRVDVKAIMATNQIETLDPA 340 

Minin* in +i i +11 ++HI+ +i i m+ + mi 

00004 61 IIFIDEIDALAPKRGDVGTGDVSS--RWNQLLTEMDGFEKLSNVIVIGATNRPDLLDPA 118 

NOVI 2 341 LIRPGRIGRKIEFPLPDEKTKKPIFQIHTSRMTLADDVTLHDLIMAKDDLSGADIKAVCT 400 

l+llll l+ll IMII+ + I +11 + I II I ++ 1111+ l+l 

00004 119 LLRPGRFDRRIEVPLPDEEERLEILKIHLKKKPLEKDVDLDEIARRTPGFSGADLAALCR 178 

NOVI 2 401 EAGLMALR 408 

II I l+l 

00004 179 EAALRAIR 186 


Table 12F. Domain Analysis of NOV12 

gnl | Smart | smart 00 3 82 , AAA, ATPases associated with a variety of 
cellular activities; AAA - ATPases associated with a variety of 
cellular activities. This profile/alignment only detects a fraction of 
this vast family. The poorly conserved N- terminal helix is missing 
from the alignment. (SEQ ID NO: 14 8) 

Length = 151 residues, 100.0% aligned 
Score » 62.4 bits (150) , Expect = 5e-ll 


NOVI 2 

218 

PPKGVILCGPPGTGKTLLAKAVANQTSATFLRW 

GSELIQK 

258 



1 + I++ llll+lll ll+l+l + 1 + 

1 


00382 

1 

PGEWLIVGPPGSGKTTLARALARELGPDGGGVIYIDGEDLREEALLQLLRLLVLVGEDK 

60 

NOVI 2 

259 

YLGDGPKLGRELFRVAEERAPSXVFIDEIDAIGTKRYDSNSGGEREIQRTTLELLNQIiDG 

318 



11+ 1 +1 + 1 ++ +1 1 1 ++ 

+ + III l 


00382 

61 

LSGSGGQRIRLALALARKLKPDVLILDEITSLIiDAE 

QF ALT »TiTiTiFTgT.T.T?T,T. Till 

113 

NOVI 2 

319 

FDSRVDVKAIMATNQIETLDPALIRPGRIGRKIEFPLPD 

357 




+1 1 I! 1 lll+l 1 l+l 



00382 

114 

LLKEENVTVIATTNDETDLI P ALLRR- RFDRRI VLLRI L 

151 



5 In eukaryotic cells, the vast majority of proteins in the cytosol and nucleus are 

degraded via the proteasome-ubiquitin pathway. The 26S proteasome is a huge protein 
degradation machine of 2.5 MDa, built of approximately 35 different subunits. It contains a 
proteolytic core complex, the 20S proteasome and one or two 19S regulatory complexes which 
associate with the te rmini of the barrel-shaped 20S core. The 19S regulatory complex serves to 
10 recognize ubiquitylated target proteins and is implicated to have a role in their unfolding and 
translocation into the interior of the 20S complex where they are degraded into oligopeptides. 
While much progress has been made in recent years in elucidating the structure, assembly and 
enzymatic mechanism of the 20S complex, our knowledge of the functional organization of 
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the 19S regulator is rather limited. Most of its subunits have been identified, but specific 

functions can be assigned to only a few of them. (10582236) 

The ATP/ubiquitin-dependent 26S proteasome is a central regulator of cell cycle 
progression and stress responses. While investigating the application of peptide aldehyde 
5 proteasome inhibitors to block signal-induced IkappaBalpha degradation in human LNCaP 
prostate carcinoma cells, we observed that persistent inhibition of proteasomal activity signals 
a potent cell death program. Biochemically, this program included substantial upregulation of 
PAR-4 (prostate apoptosis response-4), a putative pro-apoptotic effector protein and 
stabilization of c-jun protein, a potent pro-death effector in certain cells. Also observed was 
10 modest downregulation of bcl-XL, a pro-survival effector protein. However, in contrast to 
some recent reports stable, high level, expression of functional bcl-2 protein in prostate 
carcinoma cells failed to signal protection against cell death induction by proteasome 
inhibitors. Also in disagreement to a recent report, no evidence was found for activation of the 
INK stress kinase pathway. A role for p53, a protein regulated by the proteasome pathway, 

15 was ruled out, since comparable cell death induction by proteasome inhibitors occurred in PC- 
3 cells that do not express functional p53 protein. These data signify that the 
ubiquitin/proteasome pathway represents a potential therapeutic target for prostate cancers 
irrespective of bcl-2 expression or p53 mutations (9879995) 

The protein similarity information, expression pattern, and map location for NOV 12 
20 suggest that NOV 1 2 may have important structural and/or physiological functions 

characteristic of the 26S protease regulatory subunit family. Therefore, the NOV12 nucleic 
acids and proteins of the invention are useful in potential therapeutic applications implicated in 
various diseases and disorders described below and/or other pathologies. For example, the 
NOV 12 compositions of the present invention will have efficacy for treatment of patients 
25 suffering from eye/lens disorders including but not limited to cataract and Aphakia, 

Alzheimer’s disease, neurodegenerative disorders, inflammation and modulation of the 
immune response, viral pathogenesis, aging-related disorders, neurologic disorders, cancer 
and/or other pathologies and disorders. The NOV12 nucleic acid encoding 26S protease 
regulatory subunit-like protein, and the 26S protease regulatory subunit-like protein of the 
30 invention, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. 

NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof. Also included in the invention are 
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nucleic acid fragments sufficient for use as hybridization probes to identify NOVX-encoding 
nucleic acids (e.g., NOVX mRNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of NOVX nucleic acid molecules. As used herein, the term 
“nucleic acid molecule” is intended to include DNA molecules (e.g., cDNA or genomic 
5 DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 
molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 

An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
10 “mature” form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
1 5 “mature” form arises, again by way of no nlimi ting example, as a result of one or more 

naturally occurring processing steps as they may take place within the cell, or host cell, in 
which the gene product arises. Examples of such processing steps leading to a “mature” form 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue encoded 
by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or leader 
20 sequence. Thus a mature form arising from a precursor polypeptide or protein that has 

residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 
from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+l to 
25 residue N remaining. Further as used herein, a “mature” form of a polypeptide or protein may 
arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, by way of non-limiting example, glycosylation, 
myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 

30 The term “probes”, as utilized herein, refers to nucleic acid sequences of variable 

length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
probes are generally obtained from a natural or recombinant source, are highly specific, and 
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much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

The term "isolated” nucleic acid molecule, as utilized herein, is one, which is separated 
5 from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid (i.e., sequences located at the 5'- and 3'-termini of the nucleic acid) in the genomic DNA 
of the organism from which the nucleic acid is derived. For example, in various embodiments, 
the isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 
1 0 kb, 0.5 kb or 0. 1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
genomic DNA of the cell/tissue from which the nucleic acid is derived (e.g., brain, heart, liver, 
spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can 
be substantially free of other cellular material or culture medium when produced by 
recombinant techniques, or of chemical precursors or other chemicals when chemically 
15 synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, or a complement of this 
aforementioned nucleotide sequence, can be isolated using standard molecular biology 
20 techniques and the sequence information provided herein. Using all or a portion of the nucleic 
acid sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 
37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 as a hybridization probe, NOVX 
molecules can be isolated using standard hybridization and cloning techniques (e.g., as 
described in Sambrook, et al., (eds.), Molecular Cloning: A Laboratory Manual 2 nd 
25 Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989; and Ausubel, et 

al., (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, New York, 
NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
30 PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 
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As used herein, the term “oligonucleotide” refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
5 identical, similar or complementary DNA or RNA in a particular cell or tissue. 

Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length, hi one embodiment of the 
invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 
10 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, 

or a complement thereof. Oligonucleotides may be chemically synthesized and may also be 
used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
15 NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 
51, 53, 55, 57, 59, 61 and 63, or a portion of this nucleotide sequence (e.g., a fragment that can 
be used as a probe or primer or a fragment encoding a biologically-active portion of an NOVX 
polypeptide). A nucleic acid molecule that is complementary to the nucleotide sequence 
shown NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 

20 47, 49, 51, 53, 55, 57, 59, 61 or 63 is one that is sufficiently complementary to the nucleotide 

sequence shown NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43, 45, 47, 49, 51, 53, 55, 57, 59, 61 or 63 that it can hydrogen bond with little or no 
mismatches to the nucleotide sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 

21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, thereby 
25 forming a stable duplex. 

As used herein, the term “complementary” refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term “binding” means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
30 der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 
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Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 

acids or at least 4 (contiguous) amin o acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a full length sequence. 

5 Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 

sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 
10 chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 

Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amin o acid, as described below. Derivatives or 
15 analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
20 computer homology program known in the art, or whose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et al., CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 

A “homologous nucleic acid sequence” or “homologous amino acid sequence,” or 
25 variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of NOVX polypeptides. Isoforms can be expressed in different 
tissues of the same organism as a result of, for example, alternative splicing of RNA. 
Alternatively, isoforms can be encoded by different genes. In the invention, homologous 
30 nucleotide sequences include nucleotide sequences encoding for an NOVX polypeptide of 

species other than humans, including, but not limited to: vertebrates, and thus can include, e.g., 
frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous nucleotide 
sequences also include, but are not limited to, naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
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does not, however, include the exact nucleotide sequence encoding human NOVX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
conservative amino acid substitutions (see below) in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, as 
5 well as a polypeptide possessing NOVX biological activity. Various biological activities of 
the NOVX proteins are described below. 

An NOVX polypeptide is encoded by the open reading frame (“ORF”) of an NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
10 codon. An ORF that represents the coding sequence for a full protein begins with an ATG 
"start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or 
TGA. For the purposes of this invention, an ORF may be any part of a coding sequence, with 
or without a start codon, a stop codon, or both. For an ORF to be considered as a good 
candidate for coding for a bom fide cellular protein, a minimum size requirement is often set, 

1 5 e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes 
allows for the generation of probes and primers designed for use in identifying and/or cloning 
NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX homologues 
from other vertebrates. The probe/primer typically comprises substantially purified 
20 oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 
hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 
or 400 consecutive sense strand nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63; or an 
anti-sense strand nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 
25 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63; or of a naturally 

occurring mutant of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 

35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63. 

Probes based on the human NOVX nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
30 embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
express an NOVX protein, such as by measuring a level of an NOVX-encoding nucleic acid in 
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a sample of cells from a subject e.g., detecting NOVX mRNA levels or determining whether a 

genomic NOVX gene has been mutated or deleted. 

“A polypeptide having a biologically-active portion of an NOVX polypeptide” refers 
to polypeptides exhibiting activity s imil ar, but not necessarily identical to, an activity of a 
5 polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of NOVX" can be prepared by isolating a portion SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 
and 63, that encodes a polypeptide having an NOVX biological activity (the biological 
10 activities of the NOVX proteins are described below), expressing the encoded portion of 
NOVX protein (e.g., by recombinant expression in vitro) and assessing the activity of the 
encoded portion of NOVX. 


NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
15 nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 

29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 due to degeneracy of the 
genetic code and thus encode the same NOVX proteins as that encoded by the nucleotide 
sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 

35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63. In another embodiment, an 
20 isolated nucleic acid molecule of the invention has a nucleotide sequence encoding a protein 
having an amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 

24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64. 

In addition to the human NOVX nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 

7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 
25 59, 61 and 63, it will be appreciated by those skilled in the art that DNA sequence 

polymorphisms that lead to changes in the amino acid sequences of the NOVX polypeptides 
may exist within a population (e.g., the human population). Such genetic polymorphism in the 
NOVX genes may exist among individuals within a population due to natural allelic variation. 
As used herein, the terms "gene" and "recombinant gene" refer to nucleic acid molecules 
30 comprising an open reading frame (ORF) encoding an NOVX protein, preferably a vertebrate 
NOVX protein. Such natural allelic variations can typically result in 1-5% variance in the 
nucleotide sequence of the NOVX genes. Any and all such nucleotide variations and resulting 
amino acid polymorphisms in the NOVX polypeptides, which are the result of natural allelic 
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variation and that do not alter the functional activity of the NOVX polypeptides, are intended 
to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 
thus that have a nucleotide sequence that differs from the human SEQ ID NOS:l, 3, 5, 7, 9, 

5 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 

61 and 63 are intended to be within the scope of the invention. Nucleic acid molecules 
corresponding to natural allelic variants and homologues of the NOVX cDNAs of the 
invention can be isolated based on their homology to the human NOVX nucleic acids 
disclosed herein using the human cDNAs, or a portion thereof, as a hybridization probe 
10 according to standard hybridization techniques under stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 

13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 
15 and 63. In another embodiment, the nucleic acid is at least 10, 25, 50, 100, 250, 500, 750, 

1000, 1500, or 2000 or more nucleotides in length. In yet another embodiment, an isolated 
nucleic acid molecule of the invention hybridizes to the coding region. As used herein, the 
term "hybridizes under stringent conditions" is intended to describe conditions for 
hybridization and washing under which nucleotide sequences at least 60% homologous to each 
20 other typically remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. 

25 As used herein, the phrase “stringent hybridization conditions” refers to conditions 

under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 
30 thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 
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which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 
sodium ion (or other salts) at 

pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer probes, primers and 
5 oligonucleotides. Stringent conditions may also be achieved with the addition of destabilizing 
agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 
et al., (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. 

(1989), 6.3. 1-6.3. 6. Preferably, the conditions are such that sequences at least about 65%, 

10 70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 

hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA 
at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated 
1 5 nucleic acid molecule of the invention that hybridizes under stringent conditions to the 

sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, corresponds to a naturally-occurring nucleic 
acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule refers to an 
RNA or DNA molecule having a nucleotide sequence that occurs in nature (e.g., encodes a 
20 natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, or 
fragments, analogs or derivatives thereof, under conditions of moderate stringency is provided. 
25 A non-limiting example of moderate stringency hybridization conditions are hybridization in 
6X SSC, 5X Denhardt's solution, 0.5% SDS and 100 mg/ml denatured salmon sperm DNA at 
55°C, followed by one or more washes in IX SSC, 0.1% SDS at 37°C. Other conditions of 
moderate stringency that may be used are well-known within the art. See, e.g., Ausubel, et al. 
(eds.), 1993, Current Protocols in Molecular Biology, John Wiley & Sons, NY, and 
30 Kriegler, 1 990; Gene Transfer and Expression, A Laboratory Manual, Stockton Press, 
NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, or fragments, 
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analogs or derivatives thereof, under conditions of low stringency, is provided. A non-limiting 
example of low stringency hybridization conditions are hybridization in 35% formamide, 5X 
SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 
mg/ml denatured salmon sperm DNA, 10% (wt/vol) dextran sulfate at 40°C, followed by one 
5 or more washes in 2X SSC, 25 mM Tris-HCl (pH 7.4), 5 mM EDTA, and 0. 1 % SDS at 50°C. 
Other conditions of low stringency that may be used are well known in the art (e.g . , as 
employed for cross-species hybridizations). See, e.g., Ausubel, et al. (eds.), 1993, CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990, Gene 
Transfer and Expression, A Laboratory Manual, Stockton Press, NY; Shilo and 
10 Weinberg, 1981. Proc Natl Acad Sci USA 78 : 6789-6792. 

Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may exist in 
the population, the skilled artisan will further appreciate that changes can be introduced by 
15 mutation into the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 

25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, thereby leading 
to changes in the amino acid sequences of the encoded NOVX proteins, without altering the 
functional ability of said NOVX proteins. For example, nucleotide substitutions leading to 
amino acid substitutions at "non-essential" amin o acid residues can be made in the sequence 
20 SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 
48, 50, 52, 54, 56, 58, 60, 62 and 64. A "non-essential" amino acid residue is a residue that 
can be altered from the wild-type sequences of the NOVX proteins without altering their 
biological activity, whereas an "essential" amino acid residue is required for such biological 
activity. For example, amino acid residues that are conserved among the NOVX proteins of 
25 the invention are predicted to be particularly non-amenable to alteration. Amino acids for 
which conservative substitutions can be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amin o acid sequence from SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
30 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 yet 

retain biological activity. In one embodiment, the isolated nucleic acid molecule comprises a 
nucleotide sequence encoding a protein, wherein the protein comprises an amino acid 
sequence at least about 45% homologous to the amino acid sequences SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 
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60, 62 and 64. Preferably, the protein encoded by the nucleic acid molecule is at least about 
60% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64; more preferably at least about 70% 
homologous SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 

5 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64; still more preferably at least about 80% 

homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 

38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64; even more preferably at least about 
90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64; and most preferably at least about 
1 0 95% homologous to SEQ ID NOS:2, 4, 6, 8, 1 0, 12, 14, 1 6, 1 8, 20, 22, 24, 26, 28, 30, 32, 34, 

36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64. 

An isolated nucleic acid molecule encoding an NOVX protein homologous to the 
protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 
42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64 can be created by introducing one or more 
15 nucleotide substitutions, additions or deletions into the nucleotide sequence of SEQ ID NOS:l, 
3, 5, 1,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 

55, 57, 59, 61 and 63, such that one or more amino acid substitutions, additions or deletions 
are introduced into the encoded protein. 

Mutations can be introduced into SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 
20 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 by standard 

techniques, such as site-directed mutagenesis and PCR-mediated mutagenesis. Preferably, 
conservative amino acid substitutions are made at one or more predicted, non-essential amino 
acid residues. A "conservative amino acid substitution" is one in which the amino acid residue 
is replaced with an amino acid residue having a similar side chain. Families of amino acid 
25 residues having similar side chains have been defined within the art. These families include 
amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic side chains (e.g . , 
aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine, asparagine, glutamine, 
serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, 
isoleucine, praline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., 

30 threonine, valine, isoleucine) and aromatic side chains (e.g, tyrosine, phenylalanine, 

tryptophan, histidine). Thus, a predicted non-essential amino acid residue in the NOVX 
protein is replaced with another amino acid residue from the same side chain family. 
Alternatively, in another embodiment, mutations can be introduced randomly along all or part 
of an NOVX coding sequence, such as by saturation mutagenesis, and the resultant mutants 
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can be screened for NOVX biological activity to identify mutants that retain activity. 

Following mutagenesis SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, the encoded protein can be 
expressed by any recombinant technology known in the art and the activity of the protein can 
5 be determined. 

The relatedness of amino acid families may also be dete rmin ed based on side chain 
interactions. Substituted amino acids may be fully conserved “strong” residues or fully 
conserved “weak” residues. The “strong” group of conserved amino acid residues may be any 
one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW, 
10 wherein the single letter amino acid codes are grouped by those amino acids that may be 

substituted for each other. Likewise, the “weak” group of conserved residues may be any one 
of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
VLIM, HFY, wherein the letters within each group represent the single letter amino acid code. 

In one embodiment, a mutant NOVX protein can be assayed for (i) the ability to form 
15 proteimprotein interactions with other NOVX proteins, other cell-surface proteins, or 

biologically-active portions thereof, ( ii ) complex formation between a mutant NOVX protein 
and an NOVX ligand; or (iii) the ability of a mutant NOVX protein to bind to an intracellular 
target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 
20 regulate a specific biological function (e.g., regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
25 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, or fragments, analogs or 

derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 
complementary to a "sense" nucleic acid encoding a protein (e.g., complementary to the 
coding strand of a double-stranded cDNA molecule or complementary to an mRNA 
sequence). In specific aspects, antisense nucleic acid molecules are provided that comprise a 
30 sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire 
NOVX coding strand, or to only a portion thereof. Nucleic acid molecules encoding 
fragments, homologs, derivatives and analogs of an NOVX protein of SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 
60, 62 and 64, or antisense nucleic acids complementary to an NOVX nucleic acid sequence of 
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SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 

47, 49, 51, 53, 55, 57, 59, 61 and 63, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an NOVX protein. The term 
5 "coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the NOVX protein. The term "noncoding region" refers to 5' and 3' sequences which 
flank the coding region that are not translated into amino acids (i.e., also referred to as 5' and 
10 3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of NOVX mRNA, but more preferably is an oligonucleotide that is 
15 antisense to only a portion of the coding or noncoding region of NOVX mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of NOVX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 
20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention 
can be constructed using chemical synthesis or enzymatic ligation reactions using procedures 
20 known in the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) 
can be chemically synthesized using naturally-occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase the 
physical stability of the duplex formed between the antisense and sense nucleic acids (e.g., 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 

25 Examples of modified nucleotides that can be used to generate the antisense nucleic 

acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 

30 2-methyladenine, 2-metbylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5 -oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
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uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
5 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein (e.g. , by 
1 0 inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
15 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface 
(e.g., by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens). The. antisense nucleic acid molecules can also be delivered to 
20 cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under the control of a strong 
pol II or pol IE promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
25 double-stranded hybrids with complementary RNA in which, contrary to the usual (3 -units, the 
strands run parallel to each other. See, e.g., Gaultier, et al., 1987. Nucl. Acids Res. 15: 
6625-6641. The antisense nucleic acid molecule can also comprise a 
2'-o-methylribonucleotide (See, e.g., Inoue, et al. 1987. Nucl. Acids Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue (See, e.g., Inoue, et al., 1987. FEBS Lett. 215: 327-330. 
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Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
5 nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 

therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
10 complementary region. Thus, ribozymes (e.g. , hammerhead ribozymes as described in 

Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave NOVX 
mRNA transcripts to thereby inhibit translation of NOVX xnRNA. A ribozyme having 
specificity for an NOVX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an NOVX cDNA disclosed herein (i.e., SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
15 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63). For 

example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which the 
nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in an NOVX-encoding mRNA. See, e.g., U.S. Patent 4,987,071 to Cech, et al. and 
U.S. Patent 5,1 16,742 to Cech, et al. NOVX mRNA can also be used to select a catalytic 
20 RNA having a specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel 
et al., (1993) Science 261:1411-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the NOVX nucleic acid (e.g., the NOVX 
promoter and/or enhancers) to form triple helical structures that prevent transcription of the 
25 NOVX gene in target cells. See, e.g., Helene, 1991. Anticancer Drug Des. 6: 569-84; Helene, 
et al. 1992. Ann. N.Y. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

hi various embodiments, the NOVX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 
of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 
30 be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al., 1996. BioorgMed 
Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics (e.g., DNA mimics) in which the deoxyribose phosphate backbone is replaced by 
a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
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conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup, et al., 1996. supra; 
Perry-O'Keefe, et al, 1996. Proc. Natl. Acad. Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 

5 PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs 
of NOVX can also be used, for example, in the analysis of single base pair mutations in a gene 
(e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in combination 
with other enzymes, e.g., Si nucleases (See, Hyrup, et al., 199 6. supra); or as probes or primers 
10 for DNA sequence and hybridization (See, Hyrup, et al., 1996, supra; Perry-O'Keefe, et al., 
1996. supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
1 5 delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
20 number of bonds between the nucleobases, and orientation (see, Hyrup, et al., 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et al., 1996. 
supra and Finn, et al, 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 
modified nucleoside analogs, e.g., 5'-(4-methoxytrityl)amino-5'-deoxy-thymidine 
25 phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g., Mag, et al., 
1989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise manner 
to produce a chimeric molecule with a 5' PNA segment and a 3' DNA segment. See, e.g., 

Finn, et al., 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5' DNA 
segment and a 3' PNA segment. See, e.g., Petersen, et al., 1975. Bioorg. Med. Chem. Lett. 5: 
30 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane (see, e.g., Letsinger, et al., 1989. Proc. Natl. Acad. Sci. U.S.A. 86: 
6553-6556; Lemaitre, et al., 1987. Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. 
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W088/09810) or the blood-brain barrier {see, e.g., PCT Publication No. WO 89/10134). In 

addition, oligonucleotides can be modified with hybridization triggered cleavage agents {see, 
e.g., Krol, et al., 1988. BioTechniques 6:958-976) or intercalating agents {see, e.g., Zon, 1988. 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 
5 molecule, e.g . , a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 6, 
10 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 

58, 60, 62 and 64. The invention also includes a mutant or variant protein any of whose 
residues may be changed from the corresponding residues shown in SEQ ID NOS:2, 4, 6, 8, 

10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 
60, 62 and 64 while still encoding a protein that maintains its NOVX activities and 
15 physiological functions, or a functional fragment thereof. 

In general, an NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other amino 
acids, and further include the possibility of inserting an additional residue or residues between 
two residues of the parent protein as well as the possibility of deleting one or more residues 
20 from the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed 
by the invention. In favorable circumstances, the substitution is a conservative substitution as 
defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided 
25 are polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In 
one embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, an NOVX protein or polypeptide can be synthesized chemically 
30 using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the NOVX protein is derived, or substantially free from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 
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of cellular material" includes preparations of NOVX proteins in which the protein is separated 
from cellular components of the cells from which it is isolated or recombinantly-produced. In 
one embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX proteins having less than about 30% (by dry weight) of non-NOVX proteins (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 
non-NOVX proteins, still more preferably less than about 10% of non-NOVX proteins, and 
most preferably less than about 5% of non-NOVX proteins. When the NOVX protein or 
biologically-active portion thereof is recombinantly-produced, it is also preferably 
substantially free of culture medium, i.e., culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 
the NOVX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of NOVX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of NOVX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-NOVX chemicals, more preferably less than about 20% chemical precursors or 
non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 
non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 
non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
NOVX proteins (e.g., the amin o acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 

16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 
64) that include fewer amin o acids than the full-length NOVX proteins, and exhibit at least 
one activity of an NOVX protein. Typically, biologically-active portions comprise a domain 
or motif with at least one activity of the NOVX protein. A biologically-active portion of an 
NOVX protein can be a polypeptide which is, for example, 10, 25, 50, 100 or more amino acid 
residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 


132 



WO 02/29058 


PCT/US01/31248 


52, 54, 56, 58, 60, 62 and 64. In other embodiments, the NOVX protein is substantially 
homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64, and retains the functional activity of 
the protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
5 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64, yet differs in amino acid sequence due to 

natural allelic variation or mutagenesis, as described in detail, below. Accordingly, in another 
embodiment, the NOVX protein is a protein that comprises an amino acid sequence at least 
about 45% homologous to the amino acid sequence SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 

20. 22. 24. 26. 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64, and 
10 retains the functional activity of the NOVX proteins of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 1 6, 

18. 20. 22. 24. 26. 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and 64. 

Determining Homology Between Two or More Sequences 


20 


30 


To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are then compared. When a 
position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 
position (i.e., as used herein amin o acid or nucleic acid "homology" is equivalent to amino 
acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch, 1970. J Mol Biol 48: 443-453. Using GCG GAP software with the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension 
penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 
exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 
99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 


11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 


61 and 63. 


The term “sequence identity 5 ’ refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term “percentage of sequence identity” is calculated by comparing two 


133 



WO 02/29058 PCT/US01/31248 

optimally aligned sequences over that region of comparison, deter minin g the number of 

positions at which the identical nucleic acid base (e.g.. A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison (i.e., 
5 the window size), and multiplying the result by 1 00 to yield the percentage of sequence 
identity. The term “substantial identity” as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 
10 reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 
15 an amino acid sequence corresponding to an NOVX protein SEQ ID NOS:2, 4, 6, 8, 10, 12, 

14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 
and 64, whereas a "non-NOVX polypeptide" refers to a polypeptide having an amino acid 
sequence corresponding to a protein that is not substantially homologous to the NOVX 
protein, e.g., a protein that is different from the NOVX protein and that is derived from the 
20 same or a different organism. Within an NOVX fusion protein the NOVX polypeptide can 
correspond to all or a portion of an NOVX protein. In one embodiment, an NOVX fusion 
protein comprises at least one biologically-active portion of an NOVX protein. In another 
embodiment, an NOVX fusion protein comprises at least two biologically-active portions of 
an NOVX protein. In yet another embodiment, an NOVX fusion protein comprises at least 
25 three biologically-active portions of an NOVX protein. Within the fusion protein, the term 
"operatively-linked" is intended to indicate that the NOVX polypeptide and the non-NOVX 
polypeptide are fused in-frame with one another. The non-NOVX polypeptide can be fused to 
the N-terminus or C-terminus of the NOVX polypeptide. 

In one embodiment, the fusion protein is a GST-NOVX fusion protein in which the 
30 NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 

sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 
polypeptides. 

In another embodiment, the fusion protein is an NOVX protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells (e.g., mamm alian host 
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cells), expression, and/or secretion of NOVX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-immunoglobulin fusion 
protein in which the NOVX sequences are fused to sequences derived from a member of the 
5 immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention 
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit 
an interaction between an NOVX ligand and an NOVX protein oh the surface of a cell, to 
thereby suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin 
fusion proteins can be used to affect the bioavailability of an NOVX cognate ligand. 

1 0 Inhibition of the NOVX ligand/NOVX interaction may be useful therapeutically for both the 

treatment of proliferative and differentiative disorders, as well as modulating (e.g. promoting 
or inhibiting) cell survival. Moreover, the NOVX-immunoglobulin fusion proteins of the 
invention can be used as immunogens to produce anti-NOVX antibodies in a subject, to purify 
NOVX ligands, and in screening assays to identify molecules that inhibit the interaction of 
1 5 NOVX with an NOVX ligand. 

An NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
20 enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 
25 consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence (see, e.g., Ausubel, et al. (eds.) Current Protocols in Molecular 
Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide). An NOVX-encoding 
nucleic acid can be cloned into such an expression vector such that the fusion moiety is linked 
30 in-frame to the NOVX protein. 

NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
NOVX agonists (i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can 
be generated by mutagenesis (e.g., discrete point mutation or truncation of the NOVX protein). 
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An agonist of the NOVX protein can retain substantially the same, or a subset of, the 
biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
the NOVX protein by, for example, competitively binding to a downstream or upstream 
5 member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment with the naturally occurring form of die NOVX proteins. 

10 Variants of the NOVX proteins that function as either NOVX agonists (i.e., mimetics) 

or as NOVX antagonists can be identified by screening combinatorial libraries of mutants 
(e g., truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist 
activity. In one embodiment, a variegated library of NOVX variants is generated by 
combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 
1 5 library. A variegated library of NOVX variants can be produced by, for example, 

enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential NOVX sequences is expressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins (e.g., for phage display) containing the set of 
NOVX sequences therein. There are a variety of methods which can be used to produce 
20 libraries of potential NOVX variants from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 
desired set of potential NOVX sequences. Methods for synthesizing degenerate 
25 oligonucleotides are well-known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3; 
Itakura, et al., 1984. Amu. Rev. Biochem. 53: 323; Itakura, et al., 1984. Science 198: 1056; 
Ike, et al., 1983. Nucl. Acids Res. 11: 477. 

Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be used 
30 to generate a variegated population of NOVX fragments for screening and subsequent 

selection of variants of an NOVX protein. In one embodiment, a library of coding sequence 
fragments can be generated by treating a double stranded PCR fragment of an NOVX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
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DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with Si nuclease, and ligating the 
resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the NOVX 
5 proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
10 widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of a desired activity facilitates 
isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
15 mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify NOVX variants. 
See, e.g., Arkin and Yourvan, 1992. Proc. Natl. Acad. Sci. USA 89: 7811-7815; Delgrave, et 
al., 1993. Protein Engineering 6:327-331. 

Anti-NOVX Antibodies 

20 Also included in the invention are antibodies to NOVX proteins, or fragments of 

NOVX proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 
contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a t>, 
25 Fab* and F( a b ')2 fragments, and an Fab expression library. In general, an antibody molecule 

obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ 
from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgGi, IgG 2 , and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
30 reference to all such classes, subclasses and types of human antibody species. 

An isolated NOVX-related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or. 
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alternatively, the invention provides antigenic peptide fragments of the antigen for use as 
immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the full length protein and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the full length 
5 protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 
amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly these 
are hydrophilic regions. 

10 In certain embodiments of the invention, at least one epitope encompassed by the 

antigenic peptide is a region of NOVX-related protein that is located on the surface of the 
protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
15 production. As a means for targeting antibody production, hydropathy plots showing regions 
of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA 78: 
3824-3828; Kyte and Doolittle 1982, J. Mol. Biol. 157: 105-142, each of which is incorporated 
20 herein by reference in its entirety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
25 immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
30 NY, incorporated herein by reference). Some of these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
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immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 
5 such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 
albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 
include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 

10 peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 
Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
1 5 isolated from the mammal (e.g., from the blood) and further purified by well known 

techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoafifinity 
20 chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 
(The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 

Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
25 used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
30 antigen characterized by a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
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elicit lymphocytes that produce or are capable of producing antibodies that will specifically 

bind to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The imm unizing agent will typically include the protein antigen, a fragment thereof or 
a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
5 human origin are desired, or spleen cells or lymph node cells are used if non-human 

mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 
10 myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
1 5 typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
20 lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); Brodeur 
et al.. Monoclonal Antibody Production Techniques and Applications, Marcel 
25 Dekker, Inc, New York, (1 987) pp. 5 1 -63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
30 enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 
the Scatchard analysis of Munson and Pollard, Anal. Biochem., 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 
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After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

5 The monoclonal antibodies secreted by the subclones can be isolated or purified from 

the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
10 those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 
heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
1 5 which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 

(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and light 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 

20 4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalently joining to the 

immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non- imm unoglobulin polypeptide can be substituted for the constant 
domains of an antibody of the invention, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

25 Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
30 immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., 
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Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
5 are found neither in the recipient antibody nor in the imported CDR or framework sequences. 

In general, the humanized antibody will comprise substantially all of at least one, and typically 
two, variable domains, in which all or substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the framework regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally 
10 also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that 
of a human immunoglobulin (Jones et al, 1986; Riechmann et al., 1988; and Presta, Curr. Op. 
Struct. Biol, 2:593-596 (1992)). 

Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
15 sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed “human antibodies”, or “fully human antibodies” herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
20 Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by 
using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 
by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

25 In addition, human antibodies can also be produced using additional techniques, 

including phage display libraries (Hoogenboom and Winter, J. Mol. Biol, 227:381 (1991); 
Marks et al., J. Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
30 challenge, human antibody production is observed, which closely resembles that seen in 

humans in all respects, includin g gene rearrangement, assembly, and antibody repertoire. This 
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
5,625,126; 5,633,425; 5,661,016, and in Marks et al. {Bio/Technology 10, 779-783 (1992)); 
Lonberg et al. ( Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild 
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et al,( Nature Biotechnology 14, 845-51 (1996)); Neuberger ( Nature Biotechnology 14, 826 
(1996)); and Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal’s 
5 endogenous antibodies in response to challenge by an antigen. (See PCT publication 

W094/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
chain immunoglobulins are inserted into the host’s genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 
10 DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 
complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 and 
WO 96/34096. This anim al produces B cells which secrete fully human immunoglobulins. 

1 5 The antibodies can be obtained directly from the animal after immunization with an 

immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
from immortalized B cells derived from the animal, such as hybridomas producing 
monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with human 
variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
20 further modified to obtain analogs of antibodies such as, for example, single chain Fv 
molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 
No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
25 least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 
the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 
germ cells contain the gene encoding the selectable marker. 

30 A method for producing an antibody of interest, such as a human antibody, is disclosed 

in U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 
introducing an expression vector containing a nucleotide sequence encoding a light chain into 
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another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an imm unogen, and a correlative method for selecting an antibody that 
5 binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 

Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 
10 No. 4,946,778). In addition, methods can be adapted for the construction of F a b expression 
libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal F a b fragments with the desired specificity for a protein or 
derivatives, fragments, analogs or homologs thereof. Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 
15 not limited to: (i) an F( a b ')2 fragment produced by pepsin digestion of an antibody molecule; (ii) 
an F^ fragment generated by reducing the disulfide bridges of an F^^ fragment; (iii) an F a b 
fragment generated by the treatment of the antibody molecule with papain and a reducing 
agent and (iv) F v fragments. 

Bispecific Antibodies 

20 Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 

have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
25 recombinant production of bispecific antibodies is based on the co-expression of two 

immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce 
a potential mixture of ten different antibody molecules, of which only one has the correct 
30 bispecific structure. The purification of the correct molecule is usually accomplished by 

affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker et al., 1991 EMBOJ., 10:3655-3659. 
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Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 
5 region (CHI) containing the site necessary for light-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al., Methods in Enzymology , 121:210 (1986). 

10 According to another approach described in WO 96/27011, the interface between a pair 

of antibody molecules can be engineered to maximize the percentage of heterodimers which 
are recovered from recombinant cell culture. The preferred interface comprises at least a part 
of the CH3 region of an antibody constant domain. In this method, one or more small amino 
acid side chains from the interface of the first antibody molecule are replaced with larger side 
15 chains (e.g. tyrosine or tryptophan). Compensatory “cavities” of identical or similar size to the 
large side chain(s) are created on the interface of the second antibody molecule by replacing 
large amino acid side chains with smaller ones (e.g. al anin e or threonine). This provides a 
mechanism for increasing the yield of the heterodimer over other unwanted end-products such 
as homodimers. 

20 Bispecific antibodies can be prepared as full length antibodies or antibody fragments 

(e.g. F(ab’)2 bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et al.. Science 229:81 (1985) describe a 
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab’)2 fragments. 
25 These fragments are reduced in the presence of the dithiol complexing agent sodium arsenite 
to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab’ 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the 
Fab’-TNB derivatives is then reconverted to the Fab’-thiol by reduction with 
mercaptoethylamine and is mixed with an equimolar amount of the other Fab’-TNB derivative 
30 to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 

Additionally, Fab’ fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 
describe the production of a fully humanized bispecific antibody F(ab’)2 molecule. Each Fab’ 
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fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

5 Various techniques for making and isolating bispecific antibody fragments directly 

from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553 
(1992). The leucine zipper peptides from the Fos and Jim proteins were linked to the Fab’ 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
10 at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The “diabody” 
technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has 
provided an alternative mechanism for making bispecific antibody fragments. The fragments 
comprise a heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) 
15 by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the Vh and Vl domains of one fragment are forced to pair with the 
complementary Vl and Vh domains of another fragment, thereby forming two antigen-binding 
sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 
(sFv) dimers has also been reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

20 Antibodies with more than two valencies are contemplated. For example, trispecific 

antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 
of an immunoglobulin molecule can be combined with an arm which binds to a triggering 
25 molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 
Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRffi (CD16) so as 
to focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 
antibodies can also be used to direct cytotoxic agents to cells which express a particular 
antigen. These antibodies possess an antigen-bin din g arm and an arm which binds a cytotoxic 
30 agent or a radionuclide chelator, such as EOTUBE, DPT A, DOTA, or TETA. Another 
bispecific antibody of interest binds the protein antigen described herein and further binds 
tissue factor (TF). 
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Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
5 (U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 

92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, inununotoxins can be constructed using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
10 and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 
4,676,980. 

Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
15 example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191- 
1195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
20 enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immunoconjugates 

25 The invention also pertains to immunoconjugates comprising an antibody conjugated 

to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 
30 been described above. Enzymatically active toxins and fragments thereof that can be used 

include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin. 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPE, and 
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PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples 
include 2I2 Bi, l3I I, 131 In, 90 Y, and I86 Re. 

5 Conjugates of the antibody and cytotoxic agent are made using a variety of 

bifunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate 
(SPDP), iminothiolane (IT), bifunctional derivatives ofimidoesters (such as dimethyl 
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
10 diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenedi amine), diisocyanates 
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro- 
2, 4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in 
Vitetta et al., Science, 238: 1098 (1987). Carbon- 14-labeled l-isothiocyanatobenzyl-3- 
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for 
1 5 conjugation of radionucleotide to the antibody. See W094/1 1 026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
20 conjugated to a cytotoxic agent. 

In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 
other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an NOVX protein is 
25 facilitated by generation of hybridomas that bind to the fragment of an NOVX protein 

possessing such a domain. Thus, antibodies that are specific for a desired domain within an 
NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

Anti-NOVX antibodies may be used in methods known within the art relating to the 
30 localization and/or quantitation of an NOVX protein (e.g., for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for NOVX 
proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
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derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Therapeutics"). 

An anti-NOVX antibody (e.g., monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 

5 An anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from 
cells and of recombinantly-produced NOVX polypeptide expressed in host cells. Moreover, 
an anti-NOVX antibody can be used to detect NOVX protein (e.g., in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the NOVX 
protein. Anti-NOVX antibodies can be used diagnostically to monitor protein levels in tissue 
10 as part of a clinical testing procedure, e.g., to, for example, determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling (i.e., physically linking) the 
antibody to a detectable substance. Examples of detectable substances include various 
enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, and radioactive materials. Examples of suitable enzymes include horseradish 
15 peroxidase, alkaline phosphatase, D-galactosidase, or acetylcholinesterase; examples of 

suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example 
of a luminescent material includes luminol; examples of bioluminescent materials include 
20 luciferase, luciferin, and aequorin, and examples of suitable radioactive material include 125 I, 
13 V 5 S or 3 H. 

NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or 
25 homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
30 replication in a host cell into which they are introduced (e.g., bacterial vectors having a 

bacterial origin of replication and episomal m amm alian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
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operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the 
plasmid is the most commonly used form of vector. However, the invention is intended to 
include such other forms of expression vectors, such as viral vectors (e.g., replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g . , in an in 
vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
Diego, Calif. (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 
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Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 

vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amin o terminus of the recombinant protein. Such fusion vectors 
5 typically serve three purposes: (?) to increase expression of recombinant protein; (z'z) to 
increase the solubility of the recombinant protein; and (zz'z) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
10 subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, NJ.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
1 5 target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et al., (1988) Gene 69:301-315) and pET 1 Id (Studier et al., Gene EXPRESSION 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

20 One strategy to maximize recombinant protein expression in E. coli is to express the 

protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990) 119-128. Another strategy is to alter the 
nucleic acid sequence of die nucleic acid to be inserted into an expression vector so that the 
25 individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et al., 1992. Nucl. Acids Res. 20: 2111-2118). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
30 (Baldari, et al, 1987. EMBO J. 6: 229-234), pMFa (Kuijan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et al, 1987. Gene 54: 113-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif.), and picZ (InVitrogen Corp, San Diego, Calif.). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g.. 
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SF9 cells) include the pAc series (Smith, et al., 1983. Mol. Cell. Biol. 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
5 include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et al., 1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vector’s control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
expression systems for both prokaryotic and eukaryotic cells see, e.g.. Chapters 16 and 17 of 
10 Sambrook, et al, Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type (eg., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
1 5 regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al., 1987. Genes Dev. 1 : 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol. 43: 

235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 

8: 729-733) and immunoglobulins (Baneiji, et al., 1983. Cell 33: 729-740; Queen and 
20 Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (eg., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl. Acad. Sci. USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, et al., 1985. Science 230: 912-916), and mammary 
gland-specific promoters (eg., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
25 encompassed, eg., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 374-379) 
and the □ -fetoprotein promoter (Canapes andTilghman, 1989. Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
30 for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively link ed to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
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of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
5 expression using antisense genes see, e.g., Weintraub, et al., “Antisense RNA as a molecular 
tool for genetic analysis,” Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
1 0 not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can 
15 be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
20 "transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et al. (Molecular Cloning: A Laboratory Manual. 2nd ed.. Cold Spring 
25 Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
30 encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the 

host cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding 
NOVX or can be introduced on a separate vector. Cells stably transfected with the introduced 


153 



WO 02/29058 PCT/US01/31248 

nucleic acid can be identified by drug selection (e.g., cells that have incorporated the 
selectable marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce (i.e., express) NOVX protein. Accordingly, the invention further provides 
5 methods for producing NOVX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 
medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 

1 0 T ransgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
15 NOVX sequences have been introduced into their genome or homologous recombinant 

animals in which endogenous NOVX sequences have been altered. Such animals are useful 
for studying the function and/or activity of NOVX protein and for identifying and/or 
evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
20 which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and that remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene product in one or more cell types 
25 or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
NOVX gene has been altered by homologous recombination between the endogenous gene 
and an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell 
of the animal, prior to development of the animal. 

30 A transgenic animal of the invention can be created by introducing NOVX-encoding 

nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human NOVX cDNA sequences SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 can be introduced as a 
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transgene into the genome of a non-human animal. Alternatively, a non-human homologue of 
the human NOVX gene, such as a mouse NOVX gene, can be isolated based on hybridization 
to the human NOVX cDNA (described further supra ) and used as a transgene. Intronic 
sequences and polyadenylation signals can also be included in the transgene to increase the 
5 efficiency of expression of the transgene. A tissue-specific regulatory sequence(s) can be 

operably-linked to the NOVX transgene to direct expression of NOVX protein to particular 
cells. Methods for generating transgenic animals via embryo manipulation and microinjection, 
particularly animals such as mice, have become conventional in the art and are described, for 
example, in U.S. Patent Nos. 4,736,866; 4,870,009; and 4,873,191; and Hogan, 1986. In: 

1 0 Manipulating the Mouse Embryo, Cold Spring Harbor Laboratory Press, Cold Spring 

Harbor, N.Y. Similar methods are used for production of other transgenic animals. A 
transgenic founder anim al can be identified based upon the presence of the NOVX transgene 
in its genome and/or expression of NOVX mRNA in tissues or cells of the animals. A 
transgenic founder anim al can then be used to breed additional animals carrying the transgene. 
15 Moreover, transgenic animals carrying a transgene-encoding NOVX protein can further be 
bred to other transgenic animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an NOVX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can 
20 be a human gene (e.g., the cDNA of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63), but more 
preferably, is a non-human homologue of a human NOVX gene. For example, a mouse 
homologue ofhumanNOVX gene of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63 can be used to 
25 construct a homologous recombination vector suitable for altering an endogenous NOVX gene 
in the mouse genome. In one embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous NOVX gene is functionally disrupted (i.e., no longer encodes 
a functional protein; also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
30 the endogenous NOVX gene is mutated or otherwise altered but still encodes functional 

protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous NOVX protein). In the homologous recombination vector, the altered portion 
of the NOVX gene is flanked at its 5'- and 3'-termini by additional nucleic acid of the NOVX 
gene to allow for homologous recombination to occur between the exogenous NOVX gene 
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carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 
additional flanking NOVX nucleic acid is of sufficient length for successful homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 
at the 5'- and 3'-termini) are included in the vector. See, e.g., Thomas, et al., 1987. Cell 51: 

5 503 for a description of homologous recombination vectors. The vector is ten introduced into 

an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced NOVX 
gene has homologously-recombined with the endogenous NOVX gene are selected. See, e.g., 
Li, et al., 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 
10 form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas and 

Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 113-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
1 5 homologously-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. Biotechnol. 2: 823-829; PCT International 
Publication Nos.: WO 90/11354; WO 91/01140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
20 selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI. For a description of the 
cre/loxP recombinase system. See, e.g., Lakso, et al., 1992. Proc. Natl. Acad. Sci. USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See, O'Gorman, et al., 1991. Science 251:1351-1355. Ifacre/loxP 
25 recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g., by 
mating two transgenic anim a ls, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

30 Clones of the non-human transgenic animals described herein can also be produced 

according to the methods described in Wilmut, et al., 1997. Nature 385: 810-813. InbrieL a 
cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 
growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 
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quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster anim al. The 
offspring borne of this female foster animal will be a clone of the animal from which the cell 
(e.g., the somatic cell) is isolated. 

5 Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
1 0 antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington’s Pharmaceutical Sciences, a standard reference text in the field, 

1 5 which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger’s solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically active substances is well known 
in the art. Except insofar as any conventional media or agent is incompatible with the active 
20 compound, use thereof in the compositions is contemplated. Supplementary active 

compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, 
e.g., intravenous, intradermal, subcutaneous, oral (e.g . , inhalation), transdermal (i.e., topical), 
25 transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
30 as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 
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Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 

5 Parsippany, NJ.) or phosphate buffered saline (PBS), hi all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 

10 propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 
the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
15 acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

20 Sterile injectable solutions can be prepared by incorporating the active compound ( e.g . , 

an NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
25 those enumerated above, hi the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
30 enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 
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adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or com starch; a 
5 lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
10 a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
1 5 derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories {e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
20 for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 
the compound ag ains t rapid e liminat ion from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 

25 polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 
30 according to methods known to those skilled in the art, for example, as described in U.S. 

Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
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each unit containing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
5 achieved, and the limitations inherent in the art of compounding such an active compound for 
the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 
10 stereotactic injection (see, e.g., Chen, et al., 1994. Proc. Natl. Acad. Sci. USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
1 5 include one or more cells that produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
20 protein (e.g . , via a recombinant expression vector in a host cell in gene therapy applications), 

to detect NOVX niRNA (e.g., in a biological sample) or a genetic lesion in an NOVX gene, 
and to modulate NOVX activity, as described further, below. In addition, the NOVX proteins 
can be used to screen drugs or compounds that modulate the NOVX protein activity or 
expression as well as to treat disorders characterized by insufficient or excessive production of 
25 NOVX protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein (e.g . ; diabetes (regulates insulin release); obesity (binds 
and transport lipids); metabolic disturbances associated with obesity, the metabolic syndrome 
X as well as anorexia and wasting disorders associated with chronic diseases and various 
cancers, and infectious disease(possesses anti-microbial activity) and the various 
30 dyslipidemias. In addition, the anti-NOVX antibodies of the invention can be used to detect 
and isolate NOVX proteins and modulate NOVX activity. In yet a further aspect, the invention 
can be used in methods to influence appetite, absorption of nutrients and the disposition of 
metabolic substrates in both a positive and negative fashion. 
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The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay”) for 
5 identifying modulators, i. e. , candidate or test compounds or agents (e.g. , peptides, 

peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
10 compounds which bind to or modulate the activity of the membrane-bound form of an NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
1 5 “one-bead one-compound” library method; and synthetic library methods using affinity 

chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g., Lam, 1997 . Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
20 molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

25 Examples of methods for the synthesis of molecular libraries can be found in the art, 

for example in: DeWitt, etal., 1993. Proc. Natl. Acad. Sci. U.S.A. 90: 6909; Erb, et al., 1994. 
Proc. Natl. Acad. Sci. U.S.A. 91: 11422; Zuckermann, etal., 1994. J. Med. Chem. 37: 2678; 
Cho, et al., 1993. Science 261: 1303; Carrell, et al., 1994. Angew. Chem. Int. Ed. Engl. 33: 
2059; Carell, et al., 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et al., 1994. J. 
30 Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution {e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et al., 1992. Proc. Natl. Acad. Sci. USA 89: 
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1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et al., 1990. Proc. Natl. Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 

J. Mol. Biol. 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
5 membrane-bound form of NOVX protein, or a biologically-active portion thereof on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
NOYX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
1 0 label such that binding of the test compound to the NOVX protein or biologically-active 

portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with l25 1, 35 S, 14 C, or 3 H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
15 peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 

determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 
or a biologically-active portion thereof, on the cell surface with a known compound which 
binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 

20 and determining the ability of the test compound to interact with an NOVX protein, wherein 
determining the ability of the test compound to interact with an NOVX protein comprises 
determining the ability of the test compound to preferentially bind to NOVX protein or a 
biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
25 expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 

on the cell surface with a test compound and determining the ability of the test compound to 
modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 
portion thereof. Determining the ability of the test compound to modulate the activity of 
NOVX or a biologically-active portion thereof can be accomplished, for example, by 
30 determining the ability of the NOVX protein to bind to or interact with an NOVX target 
molecule. As used herein, a "target molecule" is a molecule with which an NOVX protein 
binds or interacts in nature, for example, a molecule on the surface of a cell which expresses 
an NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
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cytoplasmic molecule. An NOVX target molecule can be a non-NOVX molecule or an 
NOVX protein or polypeptide of the invention. In one embodiment, an NOVX target 
molecule is a component of a signal transduction pathway that facilitates transduction of an 
extracellular signal (e.g. a signal generated by binding of a compound to a membrane-bound 
5 NOVX molecule) through the cell membrane and into the cell. The target, for example, can be 
a second intercellular protein that has catalytic activity or a protein that facilitates the 
association of downstream signaling molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with an NOVX 
target molecule can be accomplished by one of the methods described above for determining 
10 direct binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with an NOVX target molecule can be accomplished by determining the activity of the 
target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , 
diacylglycerol, IP 3 , etc.), detecting catalytic/enzymatic activity of the target an appropriate 
15 substrate, detecting the induction of a reporter gene (comprising an NOVX-responsive 

regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. ■ 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
20 contacting an NOVX protein or biologically-active portion thereof with a test compound and 

determining the ability of the test compound to bind to the NOVX protein or biologically- 
active portion thereof. Binding of the test compound to the NOVX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
25 which binds NOVX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an NOVX 
protein, wherein determining the ability of the test compound to interact with an NOVX 
protein comprises determining the ability of the test compound to preferentially bind to NOVX 
or biologically-active portion thereof as compared to the known compound. 

30 In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 

protein or biologically-active portion thereof with a test compound and determining the ability 
of the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein 
or biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of NOVX can be accomplished, for example, by determining the ability 
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of the NOVX protein to bind to an NOVX target molecule by one of the methods described 
above for determining direct binding. In an alternative embodiment, determining the ability of 
the test compound to modulate the activity of NOVX protein can be accomplished by 
determining the ability of the NOVX protein further modulate an NOVX target molecule. For 
5 example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate 
can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 
or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining 
10 the ability of the test compound to interact with an NOVX protein, wherein determining the 
ability of the test compound to interact with an NOVX protein comprises determining the 
ability of the NOVX protein to preferentially bind to or modulate the activity of an NOVX 
target molecule. 

The cell- free assays of the invention are amenable to use of both the soluble form or 
15 the membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 

20 decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 

Isotridecypoly(ethylene glycol ether)n, N-dodecyl— N,N-dimethyl-3-ammonio-l-propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-l-propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 
25 desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of 
NOVX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
30 vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-NOVX fusion proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 
glutathione derivatized microtiter plates, that are then combined with the test compound or the 


164 



WO 02/29058 PCT/US01/31248 

test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 
incubated under conditions conducive to complex formation (e.g., at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobilized in the case of beads, complex 
5 determined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of NOVX protein binding or 
activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the NOVX protein or its target 
10 molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS 
(N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit. 
Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well 
plates (Pierce Chemical). Alternatively, antibodies reactive with NOVX protein or target 
1 5 molecules, but which do not interfere with binding of the NOVX protein to its target molecule, 
can be derivatized to the wells of the plate, and unbound target or NOVX protein trapped in 
the wells by antibody conjugation. Methods for detecting such complexes, in addition to those 
described above for the GST-immobilized complexes, include immunodetection of complexes 
using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 
20 assays that rely on detecting an enzymatic activity associated with the NOVX protein or target 
molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
25 protein in the presence of the candidate compound is compared to the level of expression of 

NOVX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of NOVX mRNA or protein expression based 
upon this comparison. For example, when expression of NOVX mRNA or protein is greater 
(i.e., statistically significantly greater) in the presence of the candidate compound than in its 
30 absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein 
expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as an inhibitor of NOVX mRNA or protein expression. The level of 
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NOVX mRNA or protein expression in the cells can be determined by methods described 

herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317; 

5 Zervos, et al., 1993. Cell 72: 223-232; Madura, et al., 1993. J. Biol. Chem. 268: 12046-12054; 
Bartel, etal., 1993. Biotechniques 14: 920-924; Iwabuchi, etal., 1993. Oncogene 8: 
1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 
NOVX-binding proteins are also likely to be involved in the propagation of signals by the 
10 NOVX proteins as, for example, upstream or downstream elements of the NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the 
15 other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming an NOVX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 
20 transcription of a reporter gene (e.g. , LacZ) that is operably linked to a transcriptional 

regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 
25 screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (i) map their respective 
30 genes on a chromosome; and, thus, locate gene regions associated with genetic disease; (ii) 
identify an individual from a minute biological sample (tissue typing); and ( iii ) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 
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Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
chromosome mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID 
5 NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 
51, 53, 55, 57, 59, 61 and 63, or fragments or derivatives thereof, can be used to map the 
location of the NOVX genes, respectively, on a chromosome. The mapping of the NOVX 
sequences to chromosomes is an important first step in correlating these sequences with genes 
associated with disease. 

10 Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 

(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used 
for PCR screening of somatic cell hybrids containing individual human chromosomes. Only 
1 5 those hybrids containing the human gene corresponding to the NOVX sequences will yield an 
amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
20 using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
25 mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al., 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
30 sequence to a particular chromosome. Three or more sequences can be assigned per day using 
a single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
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step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 
bands develops on each chromosome, so that the chromosomes can be identified individually. 

5 The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 

However, clones larger than 1,000 bases have a higher likelihood of binding to a unique 
chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 
of time. For a review of this technique, see, Verma, et al., HUMAN CHROMOSOMES: A 
10 Manual of Basic Techniques (Pergamon Press, New York 1 988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
15 likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line 
20 through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al., 1987. 
Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
25 unaffected with a disease associated with the NOVX gene, can be determined. If a mutation is 
observed in some or all of the affected individuals but not in any unaffected individuals, then 
the mutation is likely to be the causative agent of the particular disease. Comparison of 
affected and unaffected individuals generally involves first looking for structural alterations in 
the chromosomes, such as deletions or translocations that are visible from chromosome 
30 spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 

sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 
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The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
5 (“restriction fragment length polymorphisms,” described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
PCR primers from the 5'- and 3'-termini of the sequences. These primers can then be used to 
10 amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
obtain such identification sequences from individuals and from tissue. The NOVX sequences 
15 of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
regions. It is estimated that allelic variation between individual humans occurs with a 
frequency of about once per each 500 bases. Much of the allelic variation is due to single 
nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 
20 (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
25 positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, .13, 15, 17, 19, 21, 23, 25, 27, 29, 3 1, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53, 55, 57, 59, 61 and 63 are used, a more appropriate number of primers for 
positive individual identification would be 500-2,000. 

30 Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
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nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 

blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 
expression or activity. The disorders include metabolic disorders, diabetes, obesity, infectious 
5 disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 

Alzheimer’s Disease, Parkinson’s Disorder, immune disorders, and hematopoietic disorders, 
and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invention also provides for prognostic (or predictive) assays for determining whether an 
10 individual is at risk of developing a disorder associated with NOVX protein, nucleic acid 

expression or activity. For example, mutations in an NOVX gene can be assayed in a 
biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 
associated with NOVX protein, nucleic acid expression, or biological activity. 

1 5 Another aspect of the invention provides methods for dete rminin g NOVX protein, 

nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
20 genotype of the individual examined to determine the ability of the individual to respond to a 

particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. 

25 Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g . , 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is 
30 detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
acid of SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and 63, or a portion thereof, such as an oligonucleotide of 
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at least 15, 30, 50, 100, 250 or 500 nucleotides in length and sufficient to specifically 
hybridize under stringent conditions to NOVX mRNA or genomic DNA. Other suitable 
probes for use in the diagnostic assays of the invention are described herein. 

An agent for detecting NOVX protein is an antibody capable of binding to NOVX 
5 protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab') 2 ) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (i.e., physically linking) a detectable 
substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 
1 0 reactivity with another reagent that is directly labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
labeled streptavidin. The term "biological sample" is intended to include tissues, cells and 
biological fluids isolated from a subject, as well as tissues, cells and fluids present within a 
1 5 subj ect. That is, the detection method of the invention can be used to detect NOVX ihRNA, 
protein, or genomic DNA in a biological sample in vitro as well as in vivo. For example, in 
vitro techniques for detection of NOVX mRNA include Northern hybridizations and in situ 
hybridizations. In vitro techniques for detection of NOVX protein include enzyme linked 
immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 
20 immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of NOVX protein 
include introducing into a subject a labeled anti -NOVX antibody. For example, the antibody 
can be labeled with a radioactive marker whose presence and location in a subject can be 
detected by standard imaging techniques. 

25 In one embodiment, the biological sample contains protein molecules from the test 

subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obt ainin g a control biological 
30 sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 
NOVX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 
the presence of NOVX protein, mRNA or genomic DNA in the control sample with the 
presence of NOVX protein, mRNA or genomic DNA in the test sample. 
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The invention also encompasses kits for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting NOVX protein or niRNA in a biological sample; means for determining the amount 
of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 
5 standard. The compound or agent can be packaged in a suitable container. The kit can further 
comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 
10 expression or activity. For example, the assays described herein, such as the preceding 

diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
1 5 disease or disorder associated with aberrant NOVX expression or activity in which a test 
sample is obtained from a subject and NOVX protein or nucleic acid (e.g., mRNA, genomic 
DNA) is detected, wherein the presence of NOVX protein or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. As used herein, a "test sample" refers to a biological sample obtained 
20 from a subject of interest. For example, a test sample can be a biological fluid (e.g., serum), 

cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
25 associated with aberrant NOVX expression or activity. For example, such methods can be 

used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 
which a test sample is obtained and NOVX protein or nucleic acid is detected (e.g., wherein 
30 the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 

administered the agent to treat a disorder associated with aberrant NOVX expression or 
activity). 

The methods of the invention can also be used to detect genetic lesions in an NOVX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
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characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 

methods include detecting, in a sample of cells from the subject, the presence or absence of a 
genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding an NOVX-protein, or the misexpression of the NOVX gene. For example, such 
5 genetic lesions can be detected by ascertaining the existence of at least one of: (i) a deletion of 
one or more nucleotides from an NOVX gene; ( 11 ) an addition of one or more nucleotides to an 
NOVX gene; (iii) a substitution of one or more nucleotides of an NOVX gene, (iv) a 
chromosomal rearrangement of an NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of an NOVX gene, (vt) aberrant modification of an NOVX gene, such as of the 
10 methylation pattern of the genomic DNA, ( yii ) the presence of a non-wild-type splicing pattern 
of a messenger RNA transcript of an NOVX gene, ( yiii ) a non-wild-type level of an NOVX 
protein, (ix) allelic loss of an NOVX gene, and (x) inappropriate post-translational 
modification of an NOVX protein. As described herein, there are a large number of assay 
techniques known in the art which can be used for detecting lesions in an NOVX gene. A 
15 preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
means from a subject. However, any biological sample containing nucleated cells may be 
used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
20 as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 

Landegran, et al., 1988. Science 241: 1077-1080; and Nakazawa, et al., 1994. Proc. Natl. 

Acad. Sci. USA 91 : 360-364), the latter of which can be particularly useful for detecting point 
mutations in the NOVX-gene (see, Abravaya, et al., 1995. Nucl. Acids Res. 23: 675-682). 

This method can include the steps of collecting a sample of cells from a patient, isolating 
25 nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the 

nucleic acid sample with one or more primers that specifically hybridize to an NOVX gene 
under conditions such that hybridization and amplification of the NOVX gene (if present) 
occurs, and detecting the presence or absence of an amplification product, or detecting the size 
of the amplification product and comparing the length to a control sample. It is anticipated 
30 that PCR and/or LCR may be desirable to use as a preliminary amplification step in 
conjunction with any of the techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication (see, 
Guatelli, et al., 1990. Proc. Natl. Acad. Sci. USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, etal., 1989. Proc. Natl. Acad. Sci. USA 86: 1173-1177); QP Replicase 
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(see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 

method, followed by the detection of the amplified molecules using techniques well known to 
those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

5 In an alternative embodiment, mutations in an NOVX gene from a sample cell can be 

identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in 
10 the sample DNA. Moreover, the use of sequence specific ribozymes {see, e.g., U.S. Patent 
No. 5,493,531) can be used to score for the presence of specific mutations by development or 
loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA orRNA, to high-density arrays containing 
15 hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al., 1996. Human 
Mutation 7: 244-255; Kozal, et al., 1996. Nat. Med. 2: 753-759. For example, genetic 
mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et al., supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
20 changes between the sequences by making linear arrays of sequential overlapping probes. 

This step allows the identification of point mutations. This is followed by a second 
hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
25 other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 

Examples of sequencing reactions include those based on techniques developed by Maxim and 
30 Gilbert, 1977. Proc. Natl. Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 
can be utilized when perfo rmin g the diagnostic assays {see, e.g., Naeve, et al., 1995. 
Biotechniques 19: 448), includin g sequencing by mass spectrometry (see, e.g., PCT 
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International Publication No. WO 94/16101; Cohen, et al., 1996. Adv. Chromatography 36: 

127-162; and Griffin, et al., 1993. Appl. Biochem. Biotechnol. 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See, e.g., Myers, et al, 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are 
treated with an agent that cleaves single-stranded regions of the duplex such as which will 
exist due to basepair mismatches between the control and sample strands. For instance, 
RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with Si 
nuclease to enzymatically digesting the mismatched regions. In other embodiments, either 
DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 
and with piperidine in order to digest mismatched regions. After digestion of the mismatched 
regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
determine the site of mutation. See, e.g., Cotton, et al., 1988. Proc. Natl. Acad. Sci. USA 85: 
4397; Saleeba, et al., 1992. Methods Enzymol. 217: 286-295. In an embodiment, the control 
DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See, e.g., Hsu, et al., 1994. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, et al., 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 

1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech. Appl. 9: 73-79. 
Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
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and allowed to renature. The secondary structure of single-stranded nucleic acids varies 

according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
of even a single base change. The DNA fragments may be labeled or detected with labeled 
probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
5 which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
molecules on the basis of changes in electrophoretic mobility. See, e.g.. Keen, et al., 1991. 
Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
10 polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 

gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 
15 denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
20 mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et al., 1986. Nature 324: 163; 
Saiki, et al, 1989. Proc. Natl Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PCR amplified target DNA or a number of different mutations when the 
oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
25 DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et al., 

30 1989. Nucl. Acids Res. 17: 2437-2448) or at the extreme 3'-tenninus of one primer where, 

under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g., 
Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et al., 1992. Mol Cell Probes 6: 1. It is anticipated that in certain embodiments 
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amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 

1991. Proc. Natl. Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3'-terminus of the 5' sequence, making it possible to detect the presence of 
a known mutation at a specific site by looking for the presence or absence of amplification. 

5 The methods described herein may be performed, for example, by utilizing 

pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving an NOVX 
gene. 

10 Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 

NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, includin g , for example, buccal 
mucosal cells. 

Pharmacogenomics 

15 Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 

(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer’s Disease, Parkinson’s 
20 Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers.) In conjunction with such 
treatment, the pharmacogenomics (i.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
25 be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
selection of effective agents (e.g., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
30 determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 

protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 
individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 
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Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol., 23: 983-985; Linder, 1997. Clin. 
Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 
5 differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 
1 0 c lin ical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes {e.g., N-acetyltransferase 2 (NAT 2) and 
15 cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
20 example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the actiye therapeutic moiety, PM 
show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 
25 its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
30 agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 

pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual’s drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
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treating a subject with’ an NOVX rhbdulator, such as a modulator identified by one of the 
exemplary screening assays described herein. * 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 
5 activity of NOVX (e.g. , the ability to modulate aberrant cell proliferation and/or 

differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an agent determined by a screening assay as described herein to 
increase NOVX gene expression, protein levels, or upre'gulate NOVX activity, can be 
monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, protein 
10 levels, or downregulated NOVX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease NOVX gene expression, protein levels, or 
downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 
increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
clinical trials, the expression or activity of NOVX and, preferably, other genes that have been 
1 5 implicated in, for example, a cellular proliferation or imm une disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated 
in cells by treatment with an agent (e.g., compound, drug or small molecule) that modulates 
NOVX activity (e.g. , identified in a screening assay as described herein) can be identified. 

20 Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 
NOVX and other genes implicated in the disorder. The levels of gene expression (i.e., a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the methods 
25 as described herein, or by measuring the levels of activity of NOVX or other genes. In this 
maimer, the gene expression pattern can serve as a marker, indicative of the physiological 
response of the cells to the agent. Accordingly, this response state may be determined before, 
and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
30 of treatment of a subject with an agent (e.g . , an agonist, antagonist, protein, peptide, 

peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (z) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (ii) detecting the level of expression 
of an NOVX protein, mRNA, or genomic DNA in the preadministration sample; (iii) obtaining 
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one or more post-administration samples from the subject; (iv) detecting the level of 

expression or activity of the NOVX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the NOVX 
protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 

5 mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of NOVX to higher levels 
than detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of NOVX to 
10 lower levels than detected, i.e., to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 

15 hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 

atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
20 idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright Hereditary 
Ostoeodystrophy, and other diseases, disorders and conditions of the like. 

These methods of treatment will be discussed more fully, below. 

Disease and Disorders 

25 Diseases and disorders that are characterized by increased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (i) an aforementioned peptide, or analogs, 

30 derivatives, fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; (Hi) 
nucleic acids encoding an aforementioned peptide; (iv) administration of antisense nucleic acid 
and nucleic acids that are “dysfunctional” (i.e., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
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"knockout" endogenous function of an aforementioned peptide by homologous recombination 
(see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 
agonists and antagonists, including additional peptide mimetic of the invention or antibodies 
specific to a peptide of the invention) that alter the interaction between an aforementioned 
5 peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
10 utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
15 aforementioned peptide). Methods that are well-known wi thin the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in 
situ hybridization, and the like). 

20 Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can 
25 be identified by, for example, any or a combination of diagnostic or prognostic assays as 

described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending upon the type of NOVX 
aberrancy, for example, an NOVX agonist or NOVX antagonist agent can be used for treating 
30 the subject. The appropriate agent can be determined based on screening assays described 
herein. The prophylactic methods of the invention are further discussed in the following 
subsections. 

Therapeutic Methods 
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Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 
contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
activity associated with the cell. An agent that modulates NOVX protein activity can be an 
5 agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
10 NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 
vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering 
the agent to a subject). As such, the invention provides methods of treating an individual 
afflicted with a disease or disorder characterized by aberrant expression or activity of an 
15 NOVX protein or nucleic acid molecule. In one embodiment, the method involves 

administering an agent (e.g., an agent identified by a screening assay described herein), or 
combination of agents that modulates (e.g., up-regulates or down-regulates) NOVX expression 
or activity. In another embodiment, the method involves administering an NOVX protein or 
nucleic acid molecule as therapy to compensate for reduced or aberrant NOVX expression or 
20 activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant 
cell proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
25 example of such a situation is where the subject has a gestational disease (e.g . , preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

30 In various specific embodiments, in vitro assays may be performed with representative 

cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
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testing, any of the animal model system known in the art may be used prior to a dmini stration 
to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
5 prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders, Alzheimer’s Disease, Parkinson’s Disorder, 
immune disorders, hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
10 associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful in 
gene therapy, and the protein may be useful when administered to a subject in need thereof. 

By way of non-limiting example, the compositions of the invention will have efficacy for 
treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
15 anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer’s 

Disease, Parkinson’s Disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 
invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
20 presence or amount of the nucleic acid or the protein are to be assessed. A further use could 

be as an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies, which 
immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

25 The invention will be further described in the following examples, which do not limit 

the scope of the invention described in the claims. 

Examples 

30 Example 1 : Identification of NOVX Nucleic Acids 

TblastN using CuraGen Corporation’s sequence file for polypeptides or homologs was 
run against the Genomic Daily Files made available by GenBank or from files downloaded 
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from the individual sequencing centers. Exons were predicted by homology and the 
intron/exon boundaries were determined using standard genetic rules. Exons were frirther 
selected and refined by means of similarity determination using multiple BLAST (for 
example, tBlastN, BlastX, and BlastN) searches, and, in some instances, GeneScan and Grail. 

5 Expressed sequences from both public and proprietary databases were also added when 
available to further define and complete the gene sequence. The DNA sequence was then 
manually corrected for apparent inconsistencies thereby obtaining the sequences encoding the 
full-length protein. 

The novel NOVX target sequences identified in the present invention were subjected to 
10 the exon linking process to confirm the sequence. PCR primers were designed by starting at 
the most upstream sequence available, for the forward primer, and at the most downstream 
sequence available for the reverse primer. Table 1 1 A shows the sequences of the PCR primers 
used for obtaining different clones, hi each case, the sequence was examined, walking inward 
from the respective termini toward the coding sequence, until a suitable sequence that is either 
15 unique or highly selective was encountered, or, in the case of the reverse primer, until the stop 
codon was reached. Such primers were designed based on in silico predictions for the full 
length cDNA, part (one or more exons) of the DNA or protein sequence of the target 
sequence, or by translated homology of the predicted exons to closely related human 
sequences from other species. These primers were then employed in PCR amplification based 
20 on the following pool of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain 
- cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, 
fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary 
gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small 
intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting 
25 amplicons were gel purified, cloned and sequenced to high redundancy. The PCR product 
derived from exon linking was cloned into the pCR2.1 vector from Invitrogen. The resulting 
bacterial clone has an insert covering the entire open reading frame cloned into the pCR2.1 
vector. Table 17B shows a list of these bacterial clones. The resulting sequences from all 
clones were assembled with themselves, with other fragments in CuraGen Corporation’s 
30 database and with public ESTs. Fragments and ESTs were included as components for an 
assembly when the extent of their identity with another component of the assembly was at 
least 95% over 50 bp. In addition, sequence traces were evaluated manually and edited for 
corrections if appropriate. These procedures provide the sequence reported herein. 
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Physical clone: Exons were predicted by homology and the intron/exon boundaries 
were determined using standard genetic rules. Exons were further selected and refined by 
means of similarity determination using multiple BLAST (for example, tBlastN, BlastX, and 
BlastN) searches, and, in some instances, GeneScan and Grail. Expressed sequences from both 
5 public and proprietary databases were also added when available to further define and 

complete the gene sequence. The DNA sequence was then manually corrected for apparent 
inconsistencies thereby obtaining the sequences encoding the full-length protein. 

Example 2: Identification of Single Nucleotide Polymorphisms in NOVX nucleic acid 
sequences 

10 Variant sequences are also included in this application. A variant sequence can include 

a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
15 a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 

nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 
one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amin o acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, when a codon including a SNP encodes the 
20 same amino acid as a result of the redundancy of the genetic code. SNPs occurring outside the 
region of a gene, or in an intron within a gene, do not result in changes in any amino acid 
sequence of a protein but may result in altered regulation of the expression pattern. Examples 
include alteration in temporal expression, physiological response regulation, cell type 
expression regulation, intensity of expression, and stability of transcribed message. 

25 SeqCalling assemblies produced by the exon linking process were selected and 

extended using the following criteria. Genomic clones having regions with 98% identity to all 
or part of the initial or extended sequence were identified by BLASTN searches using the 
relevant sequence to query human genomic databases. The genomic clones that resulted were 
selected for further analysis because this identity indicates that these clones contain the 
30 genomic locus for these SeqCalling assemblies. These sequences were analyzed for putative 
coding regions as well as for similarity to the known DNA and protein sequences. Programs 
used for these analyses include Grail, Genscan, BLAST, HMMER, FASTA, Hybrid and other 
relevant programs. 
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Some additional genomic regions may have also been identified because selected 
SeqCalling assemblies map to those regions. Such SeqCalling sequences may have 
overlapped with regions defined by homology or exon prediction. They may also be included 
because the location of the fragment was in the vicinity of genomic regions identified by 
5 similarity or exon prediction that had been included in the original predicted sequence. The 
sequence so identified was manually assembled and then may have been extended using one 
or more additional sequences taken from CuraGen Corporation's human SeqCalling database. 
SeqCalling fragments suitable for inclusion were identified by the CuraTools™ program 
SeqExtend or by identifying SeqCalling fragments mapping to the appropriate regions of the 
10 genomic clones analyzed. 

The regions defined by the procedures described above were then manually integrated 
and corrected for apparent inconsistencies that may have arisen, for example, from miscalled 
bases in the original fragments or from discrepancies between predicted exon junctions, EST 
locations and regions of sequence similarity, to derive the final sequence disclosed herein. 

15 When necessary, the process to identify and analyze SeqCalling assemblies and genomic 
clones was reiterated to derive the full length sequence. 

Example 3: Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
20 tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on a Perkin- 

Elmer Biosystems ABI PRISM® 7700 Sequence Detection System. Various collections of 
samples are assembled on the plates, and refexred to as Panel 1 (containing normal tissues and 
cancer cell lines). Panel 2 (containing samples derived from tissues from normal and cancer 
sources), Panel 3 (containing cancer cell lines), Panel 4 (cont aining cells and cell lines from 
25 normal tissues and cells related to inflammatory conditions). Panel 5D/5I (containing human 
tissues and cell lines with an emphasis on metabolic diseases), Al comprehensivejpanel 
(containing normal tissue and samples from autoinflammatory diseases). Panel CNSD.01 
(containing samples from normal and diseased brains) and CNS_neurodegenerationjpanel 
(containing samples from normal and diseased brains). 

30 RNA integrity from all samples is controlled for quality by visual assessment of 

agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 

contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
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and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, P-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
5 Reagents (PE Biosystems; Catalog No. 4309169) and gene-specific primers according to the 
manufacturer’s instructions. Probes and primers were designed for each assay according to 
Perkin Elmer Biosystem’s Primer Express Software package (version I for Apple Computer’s 
Macintosh Power PC) or a similar algorithm using the target sequence as input. Default 
settings were used for reaction conditions and the following parameters were set before 
10 selecting primers: primer concentration = 250 nM, primer melting temperature (TnO range = 
58°-60° C, primer optimal Tm = 59° C, maximum primer difference = 2° C, probe does not 
have 5’ G, probe T m must be 10° C greater than primer T m , amplicon size 75 bp to 100 bp. 

The probes and primers selected (see below) were synthesized by Synthegen (Houston, TX, 
USA). Probes were double purified by HPLC to remove uncoupled dye and evaluated by 
15 mass spectroscopy to verify coupling of reporter and quencher dyes to the 5’ and 3’ ends of 
the probe, respectively. Their final concentrations were: forward and reverse primers, 900 nM 
each, and probe, 200nM. 

PCR conditions: Normalized RNA from each tissue and each cell line was spotted in 
each well of a 96 well PCR plate (Perkin Elmer Biosystems). PCR cocktails including two 
20 probes (a probe specific for the target clone and another gene-specific probe multiplexed with 

the target probe) were set up using IX TaqMan™ PCR Master Mix for the PE Biosystems 
7700, with 5 mM MgC12, dNTPs (dA, G, C, U at 1:1:1:2 ratios), 0.25 U/ml AmpliTaq Gold™ 
(PE Biosystems), and 0.4 U/pl RNase inhibitor, and 0.25 U/p.1 reverse transcriptase. Reverse 
transcription was performed at 48° C for 30 minutes followed by amplification/PCR cycles as 
25 follows: 95° CIO min, then 40 cycles of 95° C for 15 seconds, 60° C for 1 minute. Results 
were recorded as CT values (cycle at which a given sample crosses a threshold level of 
fluorescence) using a log scale, with the difference in RNA concentration between a given 
sample and the sample with the lowest CT value being represented as 2 to the power of delta 
CT. The percent relative expression is then obtained by taking the reciprocal of this RNA 
30 difference and multiplying by 1 00. 

Panels 1, 1.1, 1.2, and 1.3D 

The plates for Panels 1, 1.1, 1.2 and 1.3D include 2 control wells (genomic DNA 
control and chemistry control) and 94 wells containing cDNA from various samples. The 

samples in these panels are broken into 2 classes: samples derived from cultured cell lines and 
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samples derived from primary normal tissues. The cell lines are derived from cancers of the • 
following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS 
cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and 
pancreatic cancer. Cell lines used in these panels are widely available through the American 
5 Type Culture Collection (ATCC), a repository for cultured cell lines, and were cultured using 
the conditions recommended by the ATCC. The normal tissues found on these panels are 
comprised of samples derived from all major organ systems from single adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
10 lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

In the results for Panels 1 , 1 . 1 , 1 .2 and 1 .3D, the following abbreviations are used: 

15 ca. = carcinoma, 

* = established from metastasis, 
met = metastasis, 
s cell var = small cell variant, 
non-s = non-sm = non-small, 

20 squam = squamous, 

pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 

25 

General Screening Panel vl.4 

The plates for Panel 1.4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells cont aining cDNA from various samples. The samples in Panel 1 .4 are 
broken into 2 classes: samples derived from cultured cell lines and samples derived from 
30 primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. 
Cell lines used in Panel 1.4 are widely available through the American Type Culture 
Collection (ATCC), a repository for cultured cell lines, and were cultured using the conditions 
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recommended by the ATCC. The normal tissues found on Panel 1 .4 are comprised of pools of 
samples derived from all major organ systems from 2 to 5 different adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
5 lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

Panels 2D and 2.2 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
10 composed of RNA or cDNA isolated from human tissue procured by surgeons working in 

close cooperation with the National Cancer Institute’s Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative (NDRI). The tissues are derived from 
human malignancies and in cases where indicated many malignant tissues have “matched 
margins” obtained from noncancerous tissue just adjacent to the tumor. These are termed 
15 normal adjacent tissues and are denoted “NAP’ in the results below. The tumor tissue and the 
“matched margins” are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologists at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
20 the patient. These matched margins are taken from the tissue surro unding (i.e. immediately 
proximal) to the zone of surgery (designated “NAT”, for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 
autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
were ascertained to be free of disease and were purchased from various commercial sources 
25 such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 

Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally 
30 obtained from ATCC (American Type Culture Collection), NCI or the German tumor cell 
bank and fall into the following tissue groups: Squamous cell carcinoma of the tongue, breast 
cancer, prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, 
pancreatic cancers, kidney cancers, le ukemias/ lymphomas, ovarian/uterine/cervical, gastric. 
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colon, lung and CNS cancer cell lines. In addition, there are two independent samples of 
cerebellum. These cells are all cultured under standard recommended conditions and RNA 
extracted using the standard procedures. The cell lines in panel 3D and 1 .3D are of the most 
common cell lines used in the scientific literature. 

5 Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell 
lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) were 
10 employed. Total RNA from fiver tissue from cirrhosis patients and kidney from lupus patients 
was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for 
RNA preparation from patients diagnosed as having Crohn’s disease and ulcerative colitis was 
obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 

1 5 small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 
grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
20 indicated. The following cytokines were used; IL-1 beta at approximately 1-5 ng/ml, TNF 
alpha at approximately 5-10 ng/ml, IFN gamma at approximately 20-50 ng/ml, IL-4 at 
approximately 5-10 ng/ml, IL-9 at approximately 5-10 ng/ml, IL-13 at approximately 5-10 
ng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 

25 Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 

using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
(Hyclone), 100 pM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes 
(Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20 ng/ml 
30 PMA and 1-2 pg/ml ionomycin, IL-12 at 5-10 ng/ml, IFN gamma at 20-50 ng/ml and IL-18 at 
5-10 ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in 
DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes (Gibco) with 

PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5 pg/ml. Samples 
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were taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) 
samples were obtained by taking blood from two donors, isolating the mononuclear cells using 
Ficoll and mixing the isolated mononuclear cells 1 :1 at a final concentration of approximately 
2x1 0 6 cells/ml in DMEM 5% FCS (Hyclone), 100 pM non essential a mi no acids (Gibco), 1 
mM sodium pyruvate (Gibco), mercaptoethanol (5.5 x 10' 5 M) (Gibco), and 10 mM Hepes 
(Gibco). The MLR was cultured and samples taken at various time points ranging from 1-7 
days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer’s instructions. 

Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes (Gibco), 50 ng/ml 
GMCSF and 5 ng/ml EL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50 ng/ml. Monocytes, macrophages and 
dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 100 
ng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody 
(Pharmingen) at 10 pg/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer’s instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 
cells using CD8, CD56, CD14 and CD19 Miltenyi beads and positive selection. Then 
CD45RO beads were used to isolate the CD45RO CD4 lymphocytes with the remaining cells 
being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes 
were placed in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes (Gibco) 
and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been coated 
overnight with 0.5 pg/ml anti-CD28 (Pharmingen) and 3 ug/ml anti-CD3 (OKT3, ATCC) in 
PBS. After 6 and 24 hours, the cells were harvested for RNA preparation. To prepare 
chronically activated CD8 lymphocytes, we activated the isolated CD8 lymphocytes for 4 days 
on anti-CD28 and anti-CD3 coated plates and then harvested the cells and expanded them in 
DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 



PCT/US01/31248 


WO 02/29058 

pyruvate (Gibco), mercaptoethanol 5.5 x 10‘ 5 M (Gibco), and 10 mM Hepes (Gibco) and IL-2. 
The expanded CD8 cells were then activated again with plate bound anti-CD3 and anti-CD28 
for 4 days and expanded as before. RNA was isolated 6 and 24 hours after the second 
activation and after 4 days of the second expansion culture. The isolated NK cells were 
5 cultured in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes (Gibco) 
and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
10 resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM 
Hepes (Gibco). To activate the cells, we used PWM at 5 pg/ml or anti-CD40 (Pharmingen) at 
approximately 10 pg/ml and IL-4 at 5-10 ng/ml. Cells were harvested for RNA preparation at 
24,48 and 72 hours. 

1 5 To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 

were coated overnight with 10 pg/ml anti-CD28 (Pharmingen) and 2 pg/ml OKT3 (ATCC), 
and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 

5 6 

German Town, MD) were cultured at 10 -10 cells/ml in DMEM 5% FCS (Hyclone), 100 pM 
non essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 
20 5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (4 ng/ml). IL-12 (5 ng/ml) and anti-IL4 (1 

□g/ml) were used to direct to Thl, while IL-4 (5 ng/ml) and anti-IFN gamma (1 Dg/ml) were 
used to direct to Th2 and EL- 10 at 5 ng/ml was used to direct to Trl . After 4-5 days, the 
activated Thl, Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 
days in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 
25 pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (1 
ng/ml). Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 
days with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti- 
CD95L (1 Dg/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes 
were -washed and then expanded again with EL-2 for 4-7days. Activated Thl and Th2 
30 lymphocytes were maintained in this way for a maximum of three cycles. RNA was prepared 
from primary and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and 
third activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second 
and third expansion cultures in Interle ukin 2. 
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The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were further differentiated by culture in 0.1 mM dbcAMP at 5 xlO 5 
cells/ml for 8 days, changing the media every 3 days and adjusting the cell concentration to 5 
xlO 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
5 the ATCC), with the addition of 5% FCS (Hyclone), 100 pM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), 10 mM 
Hepes (Gibco). RNA was either prepared from resting cells or cells activated with PMA at 10 
ng/ml and ionomycin at 1 pg/ml for 6 and 14 hours. Keratinocyte line CCD106 and an airway 
epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in 
10 DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes (Gibco). 

CCD1 106 cells were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 
1 ng/ml IL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours with the following 
cytokines: 5 ng/ml IL-4, 5 ng/ml EL-9, 5 ng/ml EL-13 and 25 ng/ml EFN gamma. 

15 For these cell lines and blood cells, RNA was prepared by lysing approximately 1 0 7 

cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane (Molecular 
Research Corporation) was added to the RNA sample, vortexed and after 10 minutes at room 
temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The aqueous phase 
was removed and placed in a 15 ml Falcon Tube. An equal volume of isopropanol was added 
20 and left at -20 degrees C overnight. The precipitated RNA was spun down at 9,000 rpm for 
15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was redissolved in 300 
pi of RNAse-free water and 35 pi buffer (Promega) 5 pi DTT, 7 pi RNAsin and 8 pi DNAse 
were added. The tube was incubated at 37 degrees C for 30 minutes to remove contaminating 
genomic DNA, extracted once with phenol chloroform and re-precipitated with 1/10 volume 
25 of 3 M sodium acetate and 2 volumes of 100% ethanol. The RNA was spun down and placed 

in RNAse free water. RNA was stored at —80 degrees C. 

Panels CNSD.01, CNS_1 and CNS_1.1 

The plates for Panel CNSD.01, CNS_1 and CNSl.l include two control wells and 94 
test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
30 the Harvard Brain Tissue Resource Center. Brains are removed from calvaria of donors 
between 4 and 24 hours after death, sectioned by neuroanatomists, and frozen at -80°C in 
liquid nitrogen vapor. All brains are sectioned and examined by neuropathologists to confirm 
diagnoses with clear associated neuropathology. 
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Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer’s disease, Parkinson’s disease, Huntington’s 
disease, Progressive Supemuclear Palsy, Depression, and “Normal controls”. Within each of 
these brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
5 palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Huntington’s disease is characterized in part by 
neurodegeneration in the globus palladus, thus this region is impossible to obtain from 
confirmed Huntington’s cases. Likewise Parkinson’s disease is characterized by degeneration 
10 of the substantia nigra making this region more difficult to obtain. Normal control brains were 
examined for neuropathology and found to be free of any pathology consistent with 
neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
15 are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus= Globus palladus 
T emp Pole = T emporal pole 
20 Cing Gyr = Cingulate gyrus 

BA 4 = Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_V1.0 include two control wells and 47 
25 test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 
Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 
neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
30 examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 
Alzheimer’s disease (AD) pateins, and eight brains from “Normal controls” who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 
categories: Controls with no dementia and no Alzheimer’s like pathology (Controls) and 
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controls with no dementia but evidence of severe Alzheimer's like pathology, (specifically 

senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD 
senile plaque load). Within each of these brains, the following regions are represented: 
hippocampus, temporal cortex (Broddmann Area 21), parietal cortex (Broddmann area 7), and 
5 occipital cortex (Brodmann area 17). These regions were chosen to encompass all levels of 
neurodegeneration in AD. The hippocampus is a region of early and severe neuronal loss in 
AD; the temporal cortex is known to show neurodegeneration in AD after the hippocampus; 
the parietal cortex shows moderate neuronal death in the late stages of the disease; the 
occipital cortex is spared in AD and therefore acts as a "control" region within AD patients. 

10 Not all brain regions are represented in all cases. 


In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 panel, 
the following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like pathology 
15 upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 

Control (Path) = Control brains; pateint not demented but showing sever AD-like 

pathology 

SupTemporal Ctx = Superior Temporal Cortex 
20 Inf Temporal Ctx = Inferior Temporal Cortex 

NOVI: ALPHA-2-MACROGLOBULIN 

Expression of the NOVI gene (SC_78316254_A) was assessed using the primer-probe 
sets Agl 1 80 and Agl3 12, described in Table 13. Results from RTQ-PCR runs are shown in 
25 Tables 14, 15, 16, 17, 18 and 19. 


Table 13 . Probe Name Agl 180/Agl312 (Identical Sequence) 


Primers 

Sequences 

TM 

Length 

Start 

Position 

SEQ ID 
NOs 

Forward 

5 ' - CCTGGAAATAGGGT AC CAG AAG - 3 ' 

59 

22 

3027 

149 

Probe 

FAM-5 ’ ACACAGCAATGGCTCATACAGTGCCT- 
3 ' -TAMRA 

68.9 

26 

3063 

150 

Reverse 

5 ’ - TCAGCCATGTGTTTCCATTT - 3 1 

59 

20 

3105 

151 


30 Table 14. Panel 1.2 


Tissue Name 


Relative 

Expression(%) 


Relative 

Expression(%) 
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[Spinal cord 3.0 1.2 


|CNS ca. (glio/astro) U87-MG 0.0 0.0 


CNS ca. (glio/astro) U-l 18-MG OO 0.0 


CNS ca. (astro) SW1783 0.0 0.0 


CNS ca.* (neuro; met ) SK-N-AS OO 0.0 


[CNS ca. (astro) SF-539 0.0 0.0 


[CNS ca. (astro) SNB-75 0.0 0.0 


rnfti 


BE 


CNS ca. (glio) SF-295 0.0 0.0 


teart 0.0 0.2 



Lymph node 

Colorectal 

Stomach 




Small intestine 

0.0 

0.0 

Colon ca. SW480 

0.0 

0.0 

Colon ca * (SW480 met)SW620 

0.0 

0.0 

Colon ca. HT29 

0.0 

0.0 

Colon ca. HCT-116 

0.0 

0.0 

Colon ca, CaCo-2 

0.0 

0.0 


83219 CC Well to Mod Diff (ODQ3866) 

0.0 

0.0 

Colon ca. HCC-2998 

0.0 

0.0 

Gastric ca.* (liver met) NCI-N87 

100.0 

100.0 

Bladder 

0.0 

0.0 

Trachea 

1.1 

0.2 
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enal ca. 786-0 


Renal ca. A498 
enal ca. RXF 393 


enal ca. ACHN 


enal ca. UO-31 


enal ca. TK-10 


iver 
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Lung ca. (small cell) LX-1 


ung ca. (small cell) NCI-H69 


ung ca. (s.cell var.) SHP-77 


ung ca. (large cell)NCI-H460 


ung ca. (non-sm. cell) A549 


ung ca. (non-s.cell) NCI-H23 


Lung ca (non-s.cell) HOP-62 


ung ca. (squam.) SW 900 


Lung ca. (squam.) NCI-H596 


and 


Breast ca.* (pi. effusion) MCF-7 


Breast ca.* (pl.ef) MDA-MB-231 


reast ca.* (pi. effusion) T47D 


Breast ca. BT-549 

0.0 

Breast ca. MDA-N 

0.0 

Ovary 

0.1 

Ovarian ca. OVCAR-3 

0.2 

Ovarian ca. OVCAR-4 

0.0 

Ovarian ca. OVCAR-5 

0.0 

Ovarian ca. OVCAR-8 

0.0 


Ovarian ca. IGROV-1 


Ovarian ca.* (ascites) SK-OV-3 


terns 


l acenta 

ostate 


rostate ca.* (bone met)PC-3 


estis 


elanoma Hs688(A).T 


elanoma UACC-62 


elanoma M14 
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elanoma LOX IMVI 


elanoma* (met) SK-MEL-5 


Table 15. Panel 1.3D 


Tissue Name 


Liver adenocarcinoma 


Pancreas 


Pancreatic ca. CAP AN 2 


Tissue Name 



Cerebral Cortex 


Spinal cord 


CNS ca. (glio/astro) U87-MG 


CNS ca. 


CNS ca. Castro) SW1783 


CNS ca.* (neuro; met ) SK-N-AS 


CNS ca. Castro) SF-539 


CNS ca. Castro) SNB-75 


CNS ca. (glio) SNB-19 


CNS ca. Cglio) U251 

CNS ca. Cglio) SF-295 



etal Skeletal 


Skeletal muscle 


Bone marrow 


Spleen 


hnode 


Colorectal 


Stomach 


Small intestine 


Colon ca. SW480 



Renal ca. 786-0 


Renal ca. A498 


enal ca. RXF 393 


enal ca. ACHN 


enal ca. UO-31 


.enal ca. TK-10 



ung ca. Csmall cell) LX-1 


ung ca. (small cell) NCI-H69 
ung ca. (s.cell var.) SHP-77 


.ung ca. (large cell)Nd-H460 
Lung ca. (non-sm. cell) A549 


[ Lung ca. (non-s.cell) NCI-H23 
“ ung ca (non-s.cell) HOP-62 


ung ca. (non-s.cl) NCI-H522 


Lung ca. (squam.) SW 900 


iLung ca. (squam.) NCI-H596 


land 


reast ca.* (pi. effusion) MCF-7 


reast ca.* 


reast ca.* 



reast ca. BT-549 


reast ca. MDA-N 


Ovarian ca. OVCAR-3 


Ovarian ca. OVCAR-4 


Ovarian ca. OVCAR-5 


Ovarian ca. OVCAR-8 


Ovarian ca. IGROV-1 


lOvarian ca.* (ascites) SK-OV-3 
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Colon ca.* (SW480 met)SW620.0 


Colon ca. HT29 


Colon ca. HCT-116 


Colon ca. CaCo-2 


83219 CC Well to Mod DifF 
0D03866) 


Colon ca. HCC-2998 

Gastric ca.* (liver met) NCI-N87 


ladder 


Trachea 


Kidne* 



ro state 


Prostate ca.* (bone met)PC-3 
estis 


elanoma Hs688(A).T 


elanoma* (met) Hs688(B).T 


elanoma UACC-62 


elanoma M14 


elanoma LOX JMVT 


elanoma* (met) SK-MEL-5 


dipose 
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0.0 


0.0 


17.1 


0.0 




Tissue Name 

Tormal Colon GENPAK 061003 


83219 CC Well to Mod Diff 
0D03866) 


83220 CC NAT (0D03866’ 


83221. CC Gr.2 rectosigmoid 
(0D03868) 


Relative 
Expression(%) 
2dx4tm4715fa 
21180 a2 


Tissue Name 

Kidney NAT Clontech 8120608 


Relative 
Expression(%) 
2dx4tm4715f_a 
21180 a2 



Sidney Cancer Clontech 8120613 

0.0 

lidney NAT Clontech 8120614 

0.0 

jdney Cancer Clontech 9010320 

0.0 

Lidney NAT Clontech 9010321 

0.0 

formal Uterus GENPAK 061018 

0.0 


83237 CC Gr.2 ascend colon 
(0D03921 


83238 CC NAT (0D03921 


83241 CC from Partial 
atectomy (ODO4309) 


lies 


[83242 Liver NAT (ODQ43Q9) 


87472 Colon mets to lung 
(OD04451-01) 


87473 Lung NAT (OD04451-02 


Normal Prostate Clontech A+ 
6546-1 


84140 Prostate Cancer (OD04410 


84141 Prostate NAT (OD04410' 


87073 Prostate Cancer (OD04720- 

01 ) 


87074 Prostate NAT (OD04720- 

02 ) 


ormal Lung GENPAK 061010 


83240 Muscle NAT (0D0428 


t Cancer 


Jterus Cancer GENPAK 064011 


Normal Thyroid Clontech A+ 
[ 6570-1 

oid Cancer GENPAK 064010 
yroid Cancer INVITROGEN 
302152 


hyroid NAT INVITROGEN 
02153 


Normal Breast GENPAK 0610 19 
84877 Breast Cancer (OD0456 


85975 Breast Cancer (OD04590- 

01 ) 


85976 Breast Cancer Mets 
OD04590-03) 


87070 Breast Cancer Metastasis 
(OD04655-05) 


GENPAK Breast Cancer 064006 


reast Cancer Res. Gen. 1024 


reast Cancer Clontech 9100266 


reast NAT Clontech 9100265 


reast Cancer INVITROGEN 
09073 


reast NAT INVITROGEN 











































































(OD03126) 


84137 Lung NAT ( OD03 1 2 6 


84871 Lung Cancer (OD 04404' 


84872 Lung NAT (OD04404 


84875 Lung Cancer (ODQ4565) 


84876 Lung NAT (OD0456: 


85950 Lung Cancer (OD04237-01 


85970 Lung NAT (OD04237-02 


83255 Ocular Mel Met to Liver 
ODO4310) 


83256 Liver NAT (ODO4310' 


84139 Melanoma Mets to Lung 
OD04321) 


84138 Lung NAT (OD04321 


ormal Kidney GENPAK 061008 


83786 Kidney Ca, Nuclear grade 2 
(OD04338) 


83787 Kidney NAT (OD04338 


83788 Kidney Ca Nuclear grade 
1/2 (OD04339) 


83789 Kidney NAT (OD04339 


83790 Kidney Ca, Clear cell type 
OD04340) 


83791 Kidney NAT (OD04340 


83792 Kidney Ca, Nuclear grade 3 
(OD04348) 


83793 Kidney NAT (OD04348' 


87474 Kidney Cancer (OD04622- 
01 ) 


87475 Kidney NAT (OD04622-03 


85973 Kidney Cancer (OD04450- 
01 ) 


85974 Kidney NAT (QD04450-03) 


Kidney Cancer Clontech 8120607 



090734 


ormal Liver GENPAK 061009 


iver Cancer GENPAK 064003 


iver Cancer Research Genetics 
NA 1025 


Liver Cancer Research Genetics 
NA 1026 


aired Liver Cancer Tissue 
esearch Genetics RNA 6004-T 





aired Liver Tissue Research 
Genetics RNA 6005-N 


ormal Bladder GENPAK 061001 


ladder Cancer Research Genetics 
A 1023 


ladder Cancer INVITROGEN 
A302173 


87071 Bladder Cancer (OD04718- 

m 

87072 Bladder Normal Adjacent 
OD 047 18-03) 


ormal Ovary Res. Gen, 


Ovarian Cancer GENPAK 064008 





ormal Stomach GENPAK 
061017 


Gastric Cancer Clontech 9060358 


AT Stomach Clontech 9060359 


Gastric Cancer Clontech 9060395 


AT Stomach Clontech 9060394 


Gastric Cancer Clontech 9060397 


AT Stomach Clontech 9060396 


Gastric Cancer GENPAK 064005 



Tissue Name 


ormal Colon GENPAK 061003 


97760 Colon cancer NAT 
OD06064 



Tissue Name 


83793 Kidney NAT (OD04348 


98938 Kidney malignant cancer 
OD06204B) 


98939 Kidney normal adjacent 
sue (OD06204E) 
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97778 Colon cancer (ODQ6159) 

97779 Colon cancer NAT 
OD06159 


98861 Colon cancer (OD06297-04 


98862 Colon cancer NAT 

(ODQ6297-Q15) 

83237 CC Gr,2 ascend colon 
0D03921 


83238 CC NAT (0D03921 


85973 Kidney Cancer (OD04450- 
01 




[87472 Colon mets to lung 
OD04451-01 


87473 Lung NAT (OD04451-02 


ormal Prostate Clontech A+ 
6546-1 (8090438) 


84140 Prostate Cancer (QD04410 


84141 Prostate NAT (OD04410 




98863 Ovarian cancer (OD06283- 
03) 


98865 Ovarian cancer 
AT/fallopian tube (QD06283-07) 


Ovarian Cancer GENPAK 064008 

97773 Ovarian cancer (ODQ6145) 
97775 Ovarian cancer NAT 
(OP 06 145) 


98853 Ovarian cancer (OD06455- 
03) 


98854 Ovarian NAT (OD06455- 
07) Fallopian tube 



92337 Invasive poor diff. lung 
adeno (ODO4945-01 

9.6 

92338 Lung NAT (ODO4945-03) 

0.0 

84136 Lung Malignant Cancer 
(OD03126) 

0.0 


[84137 Lung NAT (OD03 1 26 


90372 Lung Cancer (OD05014A 


90373 Lung NAT (OD05014B 


97761 Lung cancer (OD06081 


97762 Lung cancer NAT 
OD06081 


85950 Lung Cancer (OD04237-01 


85970 Lung NAT (OD04237-02 


83255 Ocular Mel Met to Liver 


Kidney Cancer Clontech 8120613 


Kidney NAT Clontech 8120614 


Idney Cancer Clontech 9010320 


idney NAT Clontech 9010321 


idney Cancer Clontech 8120607 


idney NAT Clontech 8120608 


ormal Uterus GENPAK 061018 


terns Cancer GENPAK 064011 


ormal Thyroid Clontech A+ 
6570-1 (7080817) 


yroid Cancer GENPAK 064010 
yroid Cancer INVITROGEN 
02152 


yroid NAT INVITROGEN 
02153 


ormal Breast GENPAK 061019 


84877 Breast Cancer (OD04566 


Breast Cancer Res. Gen. 1024 


85975 Breast Cancer (OD04590- 
01 )* 


85976 Breast Cancer Mets 
ODQ4 590-03) 


87070 Breast Cancer Metastasis 
OD04655-05) 


GENPAK Breast Cancer 064006 
Breast Cancer Clontech 9100266 


reastNAT Clontech 9100265 


Breast Cancer INVITROGEN 

A209073 

Breast NAT INVITROGEN 
090734 


97763 Breast cancer (OD06083 




ormal Liver GENPAK 061009 


Liver Cancer Research Genetics 
nJA 1026 


iver Cancer Research Genetics 
sTA 1025 


aired Liver Cancer Tissue 
esearch Genetics RNA 6004-T 


aired Liver Tissue Research 
Genetics RNA 6004-N 

aired Liver Cancer Tissue 
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(ODO4310) 


83256 Liver NAT (0D043 10 



ormal Kidney GENPAK 061008 


83786 Kidney Ca, Nuclear grade 2 
OD04338 


83787 Kidney NAT (OD04338' 


83789 Kidney NAT (OD04339 


83790 Kidney Ca, Clear cell type 
OD04340) 


83791 Kidney NAT (OD04340' 


83792 Kidney Ca, Nuclear grade 3 
OD04348) 



esearch Genetics RNA 6005-T 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


Liver Cancer GENPAK 064003 


ormal Bladder GENPAK 061001 


ladder Cancer Research Genetics 
A 1023 


ladder Cancer INVTTROGEN 
302173 


formal Stomach GENPAK 
061017 


Gastric Cancer Clontech 9060397 


AT Stomach Clontech 9060396 . 


Gastric Cancer Clontech 9060395 


AT Stomach Clontech 9060394 


Gastric Cancer GENPAK 064005 








94905_Daoy_MeduHoblastoma/Ce 
rebellum sscDNA 


94906_TE67 1 JVTedulloblastom/Ce 
rebellum sscDNA 


94907_D283 
Med_Medulloblastoma/ Cereb ellum 

_sscDNA 

94908 JPFSK- l_Priinitive 
euroectodermal/Cerebellum ssc 


94909 XF-498 CNS sscDNA 


9491 1_SF- 

268 CNS/glioblastoma sscDNA 


949 1 2_T98G_Glioblastoma_sscD 


9677 6_SK-N-SH_Neuroblastoma 
(metastasis) sscDNA 


94914 Cerebellum sscDNA 


96777 Cerebellum sscDNA 


94916_NCI- 

292 Mucoepidermoid lung 






Tissue Name 


94954_Ca Ski_Cervical 
epidermoid carcinoma 

metastasis) sscDNA 

9495 5 JE S -20 varian clear cell 
carcinoma sscDNA 


4957_Ramos/6h stim_ Stimulated 
ith PMA/ionomycin 6h sscDNA 
94958_Ramos/14h stim_ 
Stimulated with PMA/ionomycin 
14h sscDNA 


94962 MEG-0 1 Chronic 
yelogenous leukemia 
(megokaryoblast)_sscDNA 


94963_Raji_Burkitt's 
lymphoma sscDNA 


94964_Daudi_Burkitt , s 
lymphoma sscDNA 


94965_U266_B-cell 
lasrnacytoma/myeloma sscDNA 


9496 8_CA46_Burkitt's 
lymphoma sscDNA 


94970__RL_non-Hodgkm f s B-cell 
homa sscDNA 


94972_JMl_pre-B“Cell 

homa/leukemia sscDNA 


94973_Jurkat_T cell 
leukemia sscDNA 


94974 JTF- 

1 Erythroleukemia sscDNA 
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carcinoma sscDNA 


94917_DMS-1 14_Small cell lung 
cancer sscDNA 

0.0 

94975_HUT 78_T-cell 
lymphoma sscDNA 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

23 

0.2 

0.3 

4.9 

0.0 

0.0 

0.0 

0.0 

2.1 

2.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

949 1 8_DMS-79_Small cell lung 
cancer/neuroendocrine sscDNA 

0.0 

94977_U937_Histiocytic 
lymphoma sscDNA 

949 1 9_NQ-H 146_Small cell lung 
cancer/neuroendocrine sscDNA 

0.0 

94980_KU-8 12_Myelogenous 
leukemia sscDNA 

94920_NCI-H526_Small cell lung 
cancer/neuroendocrine sscDNA 

0.0 

9498 l_769-P_Clear ceU renal 
carcinoma sscDNA 

9492 1JNCI-N4 1 7_Small cell lung 
cancer/neuroendocrine sscDNA 

0.0 

949 83_Caki-2_Clear cell renal 
carcinoma sscDNA 

94923_NCI-H82_Small ceU lung 
cancer/neuroendocrine sscDNA 

0.0 

94984_SW 839_Clear cell renal 
carcinoma sscDNA 

94924_NCI-H 1 57_Squamous cell 
lung cancer (metastasis) sscDNA 

0.0 

94986_G401__Wilms' 
tumor sscDNA 

94925_NCI-H1 155_Large cell 
lung 

cancer/neuroendocrine sscDNA 

0.0 

94987_Hs7 66TJPancreatic 
carcinoma (LN 
metastasis) sscDNA 

94926_NCI-H1299_Large cell 
lung 

cancer/neuroendocrine sscDNA 

0.0 

949 8 8_CAP AN- 1 _P ancxeatic 
adenocarcinoma (liver 
metastasis) sscDNA 

94927_NCI-H727_Lung 
carcinoid sscDNA 

0.0 

94989_SU86.86_Pancreatic 
carcinoma (liver 
metastasis) sscDNA 

9492 8_NCI-UMC- 1 l_Lung 
carcinoid sscDNA 

0.3 

94990_BxPC-3_Pancreatic 
adenocarcinoma sscDNA 

94929_LX- l_Sraall cell lung 
cancer_sscDNA 

0.0 


94930_Colo-205_Colon 

cancersscDNA 

0.0 


9493 1_KM 1 2_Co Ion 
cancer sscDNA 

100.0 

94993_CFP AC- l_Pancreatic 
ductal adenocarcinoma sscDNA 

94932_KM20L2_Colon 
cancer sscDNA 

0.0 

94994_PANC-l_Pancreatic 
epithelioid ductal 
carcinoma sscDNA 

94933_NCI-H71 6_Colon 
cancer sscDNA 

0.0 

94996_T24_Bladder carcinma 
(transitional cell) sscDNA 


0.0 

94997_5637_Bladder 
carcinoma sscDNA 

9493 6_SW 111 6_Colon 
adenocarcinoma sscDNA 

1.3 

94998_HT-1 197_Bladder 
carcinoma sscDNA 

94937_LS 174T_Colon 
adenocarcinoma sscDNA 

0.0 

94999_UM-UC-3_Bladder 
carcinma (transitional 
cell) sscDNA 

9493 8_SW -948_Colon 
adenocarcinoma sscDNA 

0.0 

950 00_A204_RJtiab domyosar coma 
sscDNA 

94939_SW-480_Colon 
adenocarcinoma sscDNA 

0.0 

95001_HT- 

1080 Fibrosarcoma sscDNA 

94940_NCI-SNU-5_Gastric 

carcinoma_sscDNA 

0.0 

95 002_MG-63_Osteo sarcoma 
(bone) sscDNA 

94941_KATO m_Gastiic 
carcinoma_sscDNA 

0.0 

95003_SK-LMS- 
l_Leiomyosarcoma 
(vulva) sscDNA 

94943_NCI-SNU-1 6_Gastric 
carcinoma sscDNA 


mmmmm 

94944_NCI-SNU-l_Gastric 

carcinoma_sscDNA 

0.0 

95005_A43 l_Epidermoid 
carcinoma sscDNA 

94946 JRF- l__Gastric 
adenocarcinoma sscDNA 

0.0 

95007_WM266- 
4 Melanoma sscDNA 
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94947_RF-48_Gastric 
adenocarcinoma sscDNA 

0.0 

95010JDU 145_Prostate 
carcinoma (brain 
metastasis) sscDNA 

0.0 

96778_MKN-45_Gastric 
carcinoma sscDNA 

0.0 

950 12_MDA-MB^468_Breast 
adenocarcinoma sscDNA 

0.3 

94949_NCI-N87_Gastric 
carcinoma sscDNA 

86.5 

95013_SCC-4_Squamous cell 
carcinoma of tongue sscDNA 

4.8 

94951_OVCAR-5_Ovarian 
carcinomasscDNA ' 

0.0 

95014_SCC-9_Squamous cell 
carcinoma of tongue sscDNA 


94952_RL95-2_Uterine 
carcinoma sscDNA 

1.3 

95015_SCC-15_Squamous cell 
carcinoma of tongue sscDNA 

0.0 

94953_HelaS3_Cervical 
adenocarcinoma sscDNA 

0.0 

95017_CAL 27_Squamous cell 
carcinoma of tongue_sscDNA 

mm 


Table 19. Panel 4D/4R 


Relative Expression(%) 


Tissue Name 


9 3 768_ Secondary Thl_anti- 
D28/anti-CD3 


93769jSecondary Th2_and- 

CD28/anti-CD3 

93770_Secondary Trl_anti- 
CD28/anti-CD3 


93573_Secondary 


Relative Expression(%) 






93568_primary Thl_anti- 
CD28/anti-CD3 

0.0 

0.0 


0.0 

0.0 

93569_primary Th2_anti- 







CD28/anti-CP3 0.1 0.0 0.1 0.0 0.0 


93570_primary Trl_anti- 
CD28/anti-CD3 


0.0 


0.0 


0.0 


93565_primary Thl_resting | 
dy 4-6 in IL-2 


0.0 


0.0 


0.0 


93566_primary Th2_resting | 
dy 4-6 in IL-2 


0.0 


0.0 


0.0 


93567_primary Trl_resting 
dy 4-6 in IL-2 


0.0 


0.0 


0.0 


93351_CD45RA CD4 

lymphocyte_anti-CD28/anti- 

CD3 


0.0 


0.0 


0.0 


93352J3D45RO CD4 
lymphocyte anti-CD28/anti- 
CD3 

0.0 


o 

o 

93251_CD8 

Lymphocytes_anti- 

CD28/anti-CD3 

0.0 

0.0 

0.0 

93353_chronic CD8 
Lymphocytes 2ry_resting dy 
4-6 in IL-2 

0.0 

0.0 

0.0 

93574_chronic CD8 
Lymphocytes 2ry activated 
CD3/CD28 

0.0 

0.0 

0.0 
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93354 CD4 none 


PCT/US01/31248 






93788 LAK cells IL-2 

0.0 

0.0 

0.0 

93787 LAK cells IL-2+IL- 
12 

0.0 

0.0 

0.0 

93789JLAK cells_IL-2+IFN 
gamma 

0.0 

0.0 

0.0 



93578_NK Cells IL- 
resting 


93 1 10_Mixed Lymphocyte 
eaction Two Way MLR 



931 12_Mononuclear Cells 
(PBMCs) resting 


9311 3_Mononuclear Cells 
TBMCs) PWM 


93 1 14_Mononuclear Cells 
(PBMCs) PHA-L 


93249 Ramos (B cell) none 


93250_Ramos (B 
cell) ionomycin 


93349_B 

lymphocytes JWM 

93350_B 

lymphoyte s_CD4 0L and EL- 


ij 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


93248 JEOL-1 

(Eosinophil)__dbcAMP/PMA 

ionomycin 


93356 Dendritic Cells none 


93355 JDendritic Cells JLPS 
lOOng/ml 


93775_Dendritic Cellsanti- 
CD40 


93776_Monocytes_LPS 50 
ng/ml 


93581 Macrophages restrn 


93582_Macrophages_LPS 
100 ng/ml 


93098_HUVEC 
ndothelial) none 
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93099JHUVEC 
Endothelial) starved 


93100_HUVEC 
Endothelial) IL-lb 


93779_HUVEC 
"Endothelial) IFN gamma 


93102_HUYEC 
(Endothelial)_TNF alpha + 
gamma 


93101_HUVEC 
(Endothelial) TNF alpha + 
IL4 


93781_HUVEC 
Endothelial) IL-11 


93583_Lung Microvascular 
ndothelial Cells none 


PCT/USO 1/31 248 



92 662_Microvascular 
Dermal endothelium none 


92663_Microsvasular 
Dermal endothelium_TNFa 
(4 ng/ml) and DLlb (1 
ml) 


93773_Bronchial 
epithehumJTNFa (4 ng/ml) 
andlLlb (1 ng/ml)** 


93347_Small Airway 
Epithelium none 




92669_Coronery Artery 
SMC_TNFa (4 ng/ml) and 
ILlb (l ng/ml 




0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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gamma 






93777 HPAEC - 

0.0 

0.0 

0.0 

0.0 

0.0 

93778_HPAECJDL-1 
beta/TNA alpha 

0.0 

0.0 

0.0 

0.0 

0.0 

93254_Normal Human Lung 
Fibroblast none 

0.0 



0.0 

0.0 

93253_Normal Human Lung 
Fibroblast_TNFa (4 ng/ml) 
and IL-lb (1 ng/ml) 

0.0 

0.0 

0.0 

0.0 

0.0 

93257_Normal Human Lung 
Fibroblast EL-4 

0.0 

0.0 

0.0 


0.0 

93256 Normal Human Lung 
Fibroblast IL-9 

0.0 



0.0 

0.0 

\msmm 


0.0 

0.0 

0.0 


93258_Normal Human Lung 
Fibroblast IFN gamma 

0.0 

0.0 

0.0 

0.0 


SSSSBM 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

93 1 05_Dermal Fibroblasts 
CCD1070JL-1 beta 1 ng/ml 

0.0 

0.0 

0.0 

0.0 

0.0 

93772 ^dermal 
fibroblast IFN gamma 


0.0 



0.0 

93771_dermal 
fibroblast IL-4 


0.0 



H 

93260 IBD Colitis 2 






93261 IBD Crohns 

0.0 

0.0 

0.0 



735010 Colon normal 

0.0 

0.0 

0.0 

0.0 

0.0 

735019 Lung none 

0.0 


mmm 


0.0 

64028-1 Thymus none 

0.1 



■behi 

0.0 

64030-1 Kidney none 

1.8 3.2 

3.0 

2.8 

2.7 


Panel 1.2 Summary: Agll80 Results from two experiments using the same 
probe/primer sets are in good agreement. The NOVI gene is most highly expressed in gastric 
cancer cell lines (CT = 23.7, 24) and at more moderate levels in pancreatic cancer cell lines 
5 (CT = 29.0, 30.7). Therefore, expression of the NOVI gene could be used to distinguish 
gastric cell line derived material from other samples. In addition, these results suggest that 
therapeutic modulation of this gene or its protein product could be effective in the treatment of 
gastric cancer. 

Among metabolically relevant tissues, the NOVI gene is moderately expressed in adult 
10 skeletal muscle and adult heart tissue, (adult CT=34.2/32.8: fetal CT=39.6/40) This result 

suggests that the NOVI gene, the protein encoded by NOVI gene, or antibodies designed with 
the protein could be used to distinguish those tissues from the corresponding fetal tissues. 
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Panel 1.3D Summary: Agll80 Moderate levels of expression of the NOVI gene are 
detected in gastric cancer cell lines (CT=30.4) and lower levels in pancreatic cancer cell lines 
(CT = 33.5). This result is consistent with the expression profile observed in Panel 1.2. See 
Panel 1.2 for potential utility of this gene. 

5 Among tissues involved in central nervous system function, the NOVI gene is 

specifically expressed at low to moderate levels in the amygdala, cerebellum, cortex, 
hippocampus and thalamus, and expressed highly in the spinal cord and cerebral cortex. 
Alpha-2-macroglobulin has been implicated in Alzheimer’s disease, both genetically and 
biochemically in the clearance of beta amyloid. The high similarity of the NOVI gene protein 
10 product to alpha-2-macroglobulin suggests probable similarity of function. Therefore, agents 
that affect the NOVI gene product activity may have efficacy in treating Alzheimer’s disease. 
If the NOVI gene is involved in A-beta clearance, then agents that increase its expression, 
concentration, or activity may aid in the clearance of A-beta, which is a hallmark of 
Alzheimer’s disease histopathology. 

15 Panel 2D Summary: Agll80 Expression of the NOVI gene is highest in ovarian 

cancer (CT = 25.6) and is overexpressed in 2/2 ovarian cancers when compared to the normal 
margins. Furthermore, the NOVI gene is also overexpressed in bladder cancer, breast cancer 
and prostate cancer relative to the normal controls. Thus, NOVI gene expression could be 
used as a marker of these cancerous tissues. In addition, therapeutic modulation of this gene 
20 product, through the use of small molecule drugs or antibodies, could be useful for the 
treatment of ovarian, bladder, breast and prostate cancer. 

Panel 2.2 Summary: Agll80 Expression of NOVI is highest in bladder cancer tissue 
(CT = 31.3) and is overexpressed in bladder cancers when compared to the normal margins. 
Thus, expression of the NOVI gene could be used to distinguish bladder cancer from normal 
25 bladder tissue or other tissues. In addition, therepeutic modulation of the NOVI gene or its 

protein product could potentially be useful in the treatment of bladder cancer. There is also 
low but significant expression of the NOVI gene in ovarian cancer, breast cancer, and lung 
cancer. Thus, expression of this gene could be used to distinguish between these cancerous 
tissues and their normal counterparts. 

30 .Panel 3D Summary: Agll80 The NOVI gene is moderately expressed in colon 

cancer cell line (CT = 29.7) and gastric cancer cell line (CT = 29.9) and expressed at low 
levels in pancreatic cancer cell line (CT = 34). These results are consistent with the expression 
patterns observed in panels 1.2 and 1.3D. Thus, expression of this gene could be used to 
distinguish colon and stomach cancers from other tissues. 
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Panel 4D/4R Summary: Agll80/Ael312 Five experiments using the same 

probe/primer set show results that are in excellent agreement. Expression of the NOVI gene is 
detected at moderate levels in small airway epithelium (CT = 28) and is slightly upregulated 
when treated with TNF-alpha + IL-lbeta (CT = 26-27). The NOVI gene encodes a protein that 
5 is most likely a macroglobulin-like molecule belonging to a class of proteinase inhibitor that 

can behave as a potent modulator of the inflammatory reaction and tissue repair mechanism. 
Therefore, protein therapeutics designed against the NOVI gene product could modulate the 
inflammatory responses observed in asthma, emphysema In addition, the presence of 
expression in keratinocytes stimulated with the inflammatory cytokines TNF-alpha + IL-lbeta 
1 0 (CT = 29) suggests potential utility of the NOVI gene product in skin related disease such as 

psoriasis, eczema, and contact dermatitis. Since this class of protein can in some situations act 
as acute phase protein, antibody targets against the protein encoded by the NOVI gene might 
also be useful against the previously mentioned diseases. (Allgayer et al, Clin Exp Metastasis 
16(l):62-73, 1998; Khalifa et al., Chemioterapia 6:736-7, 1987; Blacker et al., Nat Genet 
15 19:357-60, 1998; Mikhailenko et al., J Biol Chem. Aug 15, 2001.) 

NOV2: Secreted Proteins Related to Angiogenesis 

Expression of the NOV2 gene (AC005799_A) was assessed using the primer-probe set 
Agl385, described in Table 20. Results from RTQ-PCR runs are shown in Tables 21, 22, and 
23. 

20 

Table 20 . Probe Name Agl385 


9 

Sequences 

TM 

Length 

Start 

Position 

SEQ ID 
NOt 

[Forward 

5 ' - AGGTCACCAAGAATGAAATCCT - 3 » 

59 

22 

278 

152 


FAM-5 1 - 

TGTTTTCTTTGTCTCTCCAGCGAGCA- 3 1 - 
TAMRA 

69.2 

26 

306 

153 


5 ' - CTTGCACATGTATGGACACTTG- 3 1 

59.1 

22 

348 

154 


Table 21 . Panel 1.2 


Tissue Name 

Relative Expression(%) 

1.2tml609f 

agl385 

1.2tml812f 

3R1385 

Endothelial cells 

0.0 

0.0 

Heart (fetal) 

16.8 

8.6 

Pancreas 

0.0 

0.2 
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[83219 CC Well to Mod Diff (0D03866) 1.4 [ 0.8 


[Colon ca. HCC-2998 0.0 1 0.0 


iGastric ca* (liver met) NCI-N87 | 0.0 I 0.0 


i ladder 29.9 20.9 


Trachea 


idney | 35.1 1 25.5 


4.8 


.enal ca. 786-0 0.0 | 0.0 


.enal ca. A498 0.0 I 0.0 
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Renal ca. RXF 393 


enal ca. ACHN 


enal ca. UO-31 


enal ca. TK-10 



|y 


Lung ca. (small cell) LX-1 
Lung ca. (small cell) NCI-H69 


ung ca. (s.cell var.) SHP-77 


Lung ca. (large cell)NCI-H460 


>ung ca. (non-snx cell) A549 


ung ca. (non-s.cell) NCI-H23 


ung ca (non-s.cell) HOP-62 


Lung ca. (non-s.cl) NCI-H522 


.ung ca. (squaia) SW 900 


ung ca. (squam.) NCI-H596 




L effusion) MCF-7 


reast ca.* (pl.ef) MDA-MB-231 
reast ca.* (pi. effusion) T47D 


reast ca. BT-549 


reast ca. MDA-N 


Ovarian ca. OVCAR-3 


Ovarian ca. OVCAR-4 


Ovarian ca. OVCAR-5 


Ovarian ca. OVCAR-8 


Ovarian ca. IGROV-1 


Ovarian ca.* (ascites) SK-OV-3 



Melanoma Hs688(A).T 


elanoma* (met) Hs688(B).T 


elanoma UACC-62 


IS 


B 


B 


elanoma Ml 4 


Melanoma LOX IMVI 


Melanoma* (met) SK-MEL-5 


Table 22 . Panel 2D 
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formal Colon GENPAK 061003 


83219 CC Well to Mod DiflYOD0386 


83220 CC NAT (0D0386 


83221 CC Gr.2 rectosigmoid (0D03868 


83222 CC NAT (OD03868 


83235 CC Mod Diff (ODO39201 


83236 CC NAT (ODO3920 


83237 CC Gr.2 ascend colon COD03921 


83238 CC NAT (0D03921 


83241 CC from Partial Hepatectomy (ODO4309 


83242 Liver NAT (ODO4309 


87472 Colon mets to lung (OD04451-01 


87473 Lung NAT (OD04451-02 


ormal Prostate Clontech A+ 6546-1 


84140 Prostate Cancer (OD04410 


84141 Prostate NAT (OD04410 


87073 Prostate Cancer (OD04720-01 


87074 Prostate NAT (OD04720-02 


Normal Lung GENPAK 061010 

83239 Lung Met to Muscle /OD04286 


83240 Muscle NAT (OD04286 


84137 Lung NAT (OD03126 


84871 Lung Cancer COD04404 


84872 Lung NAT (OD04404 


84875 Lung Cancer (OD04565 


84876 Lung NAT (OD04565 


85950 Lung Cancer (OD04237-01 


85970 Lung NAT (OD04237-02’ 


83255 Ocular Mel Met to Liver ('ODO4310 


83256 Liver NAT (ODO4310 


84139 Melanoma Mets to Lung (OD04321 



ormal Kidney GENPAK 061008 


83786 Kidney Ca, Nuclear grade 2 ("OD04338 


83787 Kidney NAT (OD04338 


83788 Kidney Ca Nuclear grade 1/2 (OD04339' 


83789 Kidney NAT (OD04339 


83790 Kidney Ca, Clear cell 


83791 Kidney NAT (OD04340' 


83792 Kidney Ca, Nuclear grade 3 (ODQ4348 


83793 Kidney NAT (OD04348 


87474 Kidney Cancer (QD04622-0 1) 
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87475 Kidney NAT (OD04622-03' 


85973 Kidney Cancer (OD04450-01 


85974 Kidney NAT (QD04450-03) 
idney Cancer Clontech 8120607 


Kidney NAT Clontech 8120608 


idney Cancer Clontech 8120613 


idney NAT Clontech 8120614 
Kidney Cancer Clontech 9010320 


Kidney NAT Clontech 9010321 


ormal Uterus GENPAK 061018 


Uterus Cancer GENPAK 064011 


IS 


S!1 


B 


ormal Thyroid Qontech A+ 6570-1 


oid Cancer GENPAK 064010 

oid Cancer INVITROGEN A302152 


oid NAT INVITROGEN A302153 


ormal Breast GENPAK 061019 

84877 Breast Cancer (OD04566) 


85975 Breast Cancer (OD04590-01 


85976 Breast Cancer Mets (OD04590-03 


87070 Breast Cancer Metastasis (OD04655-05 


GENPAK Breast Cancer 064006 


reast Cancer Res. Gen. 1024 • 

reast Cancer Qontech 9100266 


reast NAT Clontech 9100265 


Breast Cancer INVITROGEN A209073 


Breast NAT INVITROGEN A2090734 

ormal Liver GENPAK 061009 


Liver Cancer GENPAK 064003 


iver Cancer Research Genetics RNA 1025 


iver Cancer Research Genetics RNA 1026 


aired Liver Cancer Tissue Research Genetics RNA 6004-T 


aired Liver Tissue Research Genetics RNA 6004-N 


aired Liver Cancer Tissue Research Genetics RNA 6005-T 


aired Liver Tissue Research Genetics RNA 6005-N 


ormal Bladder GENPAK 061001 


ladder Cancer Research Genetics RNA 1023 


ladder Cancer INVITROGEN A302173 


87071 Bladder Cancer (OD04718-01 


87072 Bladder Normal Adjacent (OD04718-03' 


Res. Gen. 


Ovarian Cancer GENPAK 064008 


87492 Ovary Cancer (OD04768-07 


87493 Ovary NAT (OD04768-08 


ormal Stomach GENPAK 061017 


[Gastric Cancer Clontech 9060358 
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NAT Stomach Clontech 9060359 
Gastric Cancer Clontech 9060395 
NAT Stomach Clontech 9060394 
Gastric Cancer Clontech 9060397 
NAT Stomach Clontech 906Q396 
Gastric Cancer GENPAK 064005 


Table 23. Panel 4D/4R 


Tissue Name 

93768 Secondary Thl anti-CD28/anti-CD3 

93769 Secondary Th2 anti-CD28/anti-CD3 

93770 Secondary Trl anti-CD28/anti-CD3 

93573 Secondary Thl resting day 4-6 in IL-2 

93572 Secondary Th2 resting day 4-6 in IL-2 , 

93571 Secondary Trl resting day 4-6 in IL-2 

93568 primary Thl anti-CD28/anti-CD3 

93569 primary Tb2 anti-CD28/anti-CD3 

93570 primary Trl anti-CD2 8/anti-CD3 

93565 primary Thl resting dy 4-6 in IL-2 

93566 primary Th2 resting dy 4-6 in IL-2 

93567 primary Trl resting dy 4-6 in IL-2 

93351 CD45RA CD4 lymphocyte anti-CD28/anti-CD3 

93352 CD45RO CD4 lymphocyte anti-CD28/anti-CD3 



hocytes anti-CD28/anti-CD3 


hocytes 2i 

y resting dy 4-6 in IL-2 

hocytes 2i 

yactivated CD3/CD28 


93354 CD4 none 


93252 Secondary Thl/Th2/Trl anti -CD 9 5 CH11 


93788 LAK cells IL-2 


93787 LAK cells IL-2+IL-12 


93789 LAK cells IL-2+IFN gamma 


93790 LAK cells EL-2+IL-18 


93104 LAK cells PMA/ionomycin and IL-18 


93578 NK Cells IL-2 restin 


hocyte Reaction Two Wav MLR 


hocyte Reaction Two Wav MLR 


hocyte Reaction Two Way MLR 


93112 Mononuclear Cells (PBMCs) restin 


93113 Mononuclear Cells (PBMCs) PWM 


93114 Mononuclear Cells (PBMCs) PHA-L 


93249 Ramos (B cell) none 
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93349 B lymphocytes. PWM 

93350 B lymphoytes CD4QL and IL-4 

92665 EOL-1 (Eosinophil) dbcAMP differentiated 
93248 EOL-1 (Eosinophil) dbcAMP/PMAionomycin 

93356 Dendritic Cells none 

93355 Dendritic Cells LPS 100ne/ml 



93776 Monocytes LPS 50 ng/ml 

93581 Macrophages resting 

93582 MacrophagesLPS 100 ng/ml 

93098 HUVEC (Endothelial) none 

93099 HUVEC (Endothelial)starved 

93100 HUVEC (Endothelial) IL-lb 

93779 HUVEC (Endothelial) IFN gamma 

93102 HUVEC (Endothelial)_TNF alpha 4 - IFN gamma 

93101 HUVEC (Endothelial) TNF alpha ± TLA 

93781 HUVEC (Endothelial) IL-11 

93583 Lung Microvascular Endothelial Cells none 

93584__Lung Microvascular Endothelial Cells_TKFa (4 ng/ml) and 
ILlb (1 ng/ml) 

92662 Microvascular Dermal endothelium none 



93347 Small Airway Epithelium none 

93348_Small Airway EpitheliumTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


92668 Coronery Artery SMC restin 



92669 Coronery Artery SMC TNFa (4 ng/ml) and ELlb (1 ng/ml) 


93107 astrocytesresting 


93108 astrocytes TNFa (4 ng/ml) and ILlb (1 ng/ml) 


92666 KU-812 (Basophil) resting 


92667 KU-8 12 (Basophil) PMA/ionoycin 


0.0 


0.0 


93579 CCD1 106 (Keratinocytes) none 


93580 CCD1 106 (Keratinocytes) TNFa and IFNg ** 


93791 Liver Cirrhosis 


93792 Lupus Kidney 


93577 NCI-H292 


93358 NCI-H292 IL-4 


|93360 NCI-H292 EL-9 


93359 NCI-H292 IL-13 


93357 NCI-H292 IFN gamma 


93777 HPAEC - 


93778 HP AEC IL-1 beta/TNA alpha 


93254 Normal Human Lung Fibroblast none 


93253_Normal Human Lung Fibroblast TNFa (4 ng/ml) and IL-lb 

215 


0.5 
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(1 ng/ml) 





0.8 


0.0 

0.7 

93255 Normal Human Lung Fibroblast IL-13 

1.1 

0.0 

93258 Normal Human Lung Fibroblast IFN gamma 

2.3 

1.9 

93106 Dermal Fibroblasts CCD 1070 resting 

6.0 

6.4 

93361 Dermal Fibroblasts CCD1070 TNF alpha 4 ng/ml 

4.1 

4.3 

93105 Dermal Fibroblasts CCD 1070 EL-1 beta 1 ng/ml 

3.8 

3.8 

93772 dermal fibroblast IFN gamma 

62.8 

90.1 

93771 dermal fibroblast EL-4 

15.8 

8.2 

93260 IBD Colitis 2 


0.5 

93261 IBD Crohns 

0.5 

2.4 

735010 Colon normal 

1.7 

4.3 

735019 Lung none 

45.4 

75.3 

64028-1 Thymus none 

35.1 

25.7 

64030-1 Kidney none 

7.1 

14.8 


Panel 1.2 Summary: Ael385 Results from two experiments using the same 
probe/primer set are in very good agreement. The NOV2 gene is expressed in high to 
moderate levels across a wide variety of tissues. In this panel, expression of the NOV2 gene 
5 appears to be generally restricted to normal tissue as compared to cultured cancer cell lines. 
The NOV2 gene is most highly expressed in the salivary gland, liver, kidney, bladder, stomach 
and small intestine. Based on its homology to well characterized secreted molecules, the 
NOV2 gene product may be useful as a protein or antibody target for diseases involving any or 
all of these tissues. 

1 0 The NOV2 gene is widely expressed in tissues involved in central nervous system 

function, including the amygdala (CT = 30), cerebellum (CT = 32), hippocampus (CT = 28), 
thalamus (CT = 26), cerebral cortex (CT = 28), spinal cord (CT = 27-29), cerebellum, 
substantia nigra and the developing brain. There is considerable evidence that angiogenesis 
occurs in response to ischemic stroke, and that re-vascularization occurs as part of the CNS 
1 5 healing process. Since the NOV2 gene is predicted to be involved in angiogenesis, therapeutic 
up-regulation of this gene or its protein product may therefore facilitate or enhance the 
recovery process in the days following stroke. 

Panel 2D Summary: Ael385 Results from two experiments using the same 

probe/primer set are in very good agreement. The NOV2 gene is expressed across a wide 
20 variety of tissue samples, with highest expression seen in normal kidney and ovarian cancer 
(CT = 25). In particular, there is substantial overexpression of this gene in ovarian cancer 
when compared to normal ovarian tissue. Thus, this gene could potentially be used to 
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distinguish ovarian cancer from normal ovarian tissue. In addition, therapeutic modulation of 
the NOV2 gene or its protein product could be useful in the treatment of ovarian cancer. 

Panel 4D/4R Summary: Agl385 Results from two experiments using the same 
probe/primer set are in excellent agreement. Expression of the NOV2 gene is highest in LPS 
5 treated macrophages and dendritic cells (CTs = 29.7/27.7). The NOV2 gene is also expressed 
at moderate levels in LPS treated monocytes and dermal fibroblasts stimulated with IFN 
gamma. The NOV2 gene most likely encodes a novel uncharacterized secreted protein that 
could be a potential protein or antibody target used in modulating the inflammatory response 
in immune mediated diseases such as rheumatid arthritis (RA), inflammatory bowel disease 
1 0 (DBD), lung inflammatory diseases and infectious diseases. In addition, the presence of the 
NOV2 gene in activated dermal fibroblasts suggests a potential use for NOV2 protein product 
in the treatment of psoriasis and other related infl amm atory skin diseases. (Wei et al., 

Collateral growth and angiogenesis around cortical stroke. Stroke 32:2179-84. 2001; Cheung 
et al., Induction of angiogenesis related genes in the contralateral cortex with a rat three-vessel 
15 occlusion model. Chin J Physiol 43:1 19-24, 2000; Marti et al.. Am J Pathol. 156:965-76, 

2000) 

NOV3: Leucine Rich-like 

Expression of the NOV3 gene (SC124141642_A) was assessed using the primer-probe 
sets Agl388 and Ag2455, described in Tables 24 and 25. Results of the RTQ-PCR runs are 
20 shown in Tables 26, 27, 28, 29 and 30. 


Table 24 . Probe Name Agl388 


Primers 

Sequences 

TM 

Length 

Start 

Position 

SEQ ID NO: 

Forward 

5 1 - CTGGTAATCCTGCTGGACTACA- 3 ' 

59.3 

22 

412 

155 


FAM-5 1 - 

CTTTCCAGGACCTGCACAGCCTG- 3 1 - 
TAMRA 


23 

434 

156 

Reverse 

5 1 -AGACGAATACCAGGTCGTTGT-3 * 


21 

476 

157 


Table 25 . Probe Name Ag2455 


Primers 

Sequences 



Start 

Position 

SEQ ID NO: 

Forward 

5 1 -GCTGGTAATCCTGCTGGACTA'3 ' 

59.3 

HEEHI 

475 

158 

Probe 

FAM-5 ' - 

ACTTTCCAGGACCTGCACAGCCTG - 3 1 - 
TAMRA 

69.9 

D 

497 

159 

Reverse 

5 * - AGACGAAT AC CAGGT CGTTGT - 3 » 

58.6 

21 

540 

160 


25 

Table 26. Panel 1.2 
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Relative 

Expression(%) 

1.2tml617f_ 

agl388 


Tissue Name 


Renal ca. 786-0 


Renal ca. A498 


Renal ca. RXF 393 


enal ca. ACHN 



Spinal cord 


CNS ca. (glio/astro) U87-MG 


CNS ca. (glio/astro) U-118-MG 


CNS ca. (astro) SW1783 


CNS ca.* (neuro; met ) SK-N-AS 


CNS ca. (astro) SF-539 


CNS ca. (astro) SNB-75 


CNS ca. (glio) SNB-19 


CNS ca. (glio) U251 


CNS ca. (glio) SF-295 


ung ca. (large cell)NCI-H460 


ung ca. (non-sm. cell) A549 




Spleen 


hnode 


Colorectal 


Stomach 


Small intestine 


Colon ca. SW480 


Colon ca.* (SW480 met)SW620 


Colon ca. HT29 


Colon ca. HCT-116 


Colon ca. CaCo-2 


183219 CC Well to Mod Diff 




Colon ca. HCC-2998 


Gastric ca.* (liver met) NCI-N87 



reast ca.* (pi. effusion) MCF-7 


reast ca.* (pl.ef) MDA-MB-23 1 


reast ca,* (pi. effusion) T47D 


reast ca. BT-549 


reast ca. MDA-N 


Ovarian ca. OVCAR-3 


Ovarian ca. OVCAR-4 


Ovarian ca. OVCAR-5 


Ovarian ca. OVCAR-8 


Ovarian ca. IGROV-1 


Ovarian ca.* (ascites) SK-OV-3 


elanoma Hs688(A).T 


elanoma UACC-62 
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ladder 


Trachea 



elanoma M14 


elanoma LOX IMVI 


elanoma* (met) SK-MEL-5 


PCT/USO 1/3 1248 


0.0 



.iver adenocarcinoma 

0.0 

Pereas 

1.4 


Pancreatic ca. CAP AN 2 


Adrenal gland 


Salivary gland 


and 



enal ca. 786-0 


.enal ca. A498 


enal ca. RXF 393 
enal ca. ACHN 


enal ca. UO-3 1 


enal ca. TK-10 



Cerebral Cortex 


Spinal cord 


CNS ca. (glio/astro) U87-MG 


CNS ca. (glio/astro) U-118-MG 


CNS ca. (astro) SW1783 


CNS ca.* (neuro; met ) SK-N-AS 


CNS ca. (astro) SF-539 


CNS ca. (astro) SNB-75 


CNS ca. (glio) SNB-19 


CNS ca. (glio) U25 1 


CNS ca. (glio) SF-295 


Heart 


etal Skeletal 


Skeletal muscle 


one marrow 


Lung ca. (small cell) LX-1 


.ung ca. (small cell) NCI-H69 
ung ca. (s.cell var.) SHP-77 


ung ca. (large cell)NCI-H460 


ung ca. (non-sm. cell) A549 


[Lung ca. (non-s.cell) NCI-H23 


ca (non-s.cell) HOP-62 


iLung ca. (non-s.cl) NCI-H522 


ung ca. (sauam) SW 900 


ung ca. (sauam.) NCI-H596 


d 


Breast ca.* (pi. effusion) MCF-7 


reast ca.* 


reast ca.* (pi. effusion) T47D 

1.9 

reast ca. BT-549 

0.0 

reast ca. MDA-N 

0.0 



Ovarian ca. OVCAR-3 


Ovarian ca. OVCAR-4 



hnode 

29.3 

Ovarian ca. OVCAR-8 

0.8 

Colorectal 

0.2 

Ovarian ca. IGROV-1 

0.8 


Ovarian ca.* (ascites) SK-OV-3 
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Small intestine 


Colon ca. SW480 

Colon ca.* (SW480 met)SW620 


Colon ca. HT29 


Colon ca. HCT-116 


Colon ca. CaCo-2 



Colon ca. HCC-2998 


Gastric ca.* (liver met) NCI-N87 


ladder 


rachea 


terus 


lacenta 


Prostate 


rostate ca.* 


elanoma Hs688(A).T 


Melanoma UACC-62 


elanoma M14 


elanoma LOX EVTVT 


elanoma* (met) SK-MEL-5 


dipose 


PCT/US01/31248 


3.0 
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85950 Lung Cancer (OD04237-01 


85970 Lung NAT (OD 042 3 7-02 


83255 Ocular Mel Met to Liver (0D043 10 


83256 Liver NAT (ODQ43 10) 

84139 Melanoma Mets to Lung (0004321 


84138 Lung NAT (OD04321 


3 



ormal Kidney GENPAK 061008 


83786 Kidney Ca, Nuclear grade 2 (ODQ4338 

83787 Kidney NAT (OD04338) 


83788 Kidney Ca Nuclear grade 1/2 (OD04339 


83789 Kidney NAT (OD04339) 


83790 Kidney Ca, Clear cell 


83791 Kidney NAT (QD04340) 


83792 Kidney Ca, Nuclear grade 3 (ODQ4348 

83793 Kidney NAT (OD04348) 


87474 Kidney Cancer (OD04622-01’ 


87475 Kidney NAT (OD04622-03' 


85973 Kidney Cancer (ODQ445Q-Q1) 


85974 Kidney NAT (OD04450-03 


idney Cancer Clontech 8120607 


idney NAT Gontech 8120608 


idney Cancer Clontech 8 1 206 1 3 


idney NAT Clontech 8120614 

idney Cancer Clontech 9010320 


idney NAT Clontech 9010321 

Normal Uterus GENPAK 061018 


Tterus Cancer GENPAK 06401 1 


ormal Thyroid Clontech A+ 6570-1 


oid Cancer GENPAK 064010 


oid Cancer INVITROGEN A302152 


Thyroid NAT INVITROGEN A302 1 53 


ormal Breast GENPAK 061019 


84877 Breast Cancer (OD0456 


85975 Breast Cancer (OD04590-01) 


85976 Breast Cancer Mets (OD04590-03 


87070 Breast Cancer Metastasis (OD 04655 -05 


GENPAK Breast Cancer 064006 


reast Cancer Res. Gen. 1024 


reast Cancer Clontech 9100266 


reast NAT Clontech 9100265 


reast Cancer INVITROGEN A209073 


reast NAT INVITROGEN A2090734 


ormal Liver GENPAK 061009 


iver Cancer GENPAK 064003 


[Liver Cancer Research Genetics RNA 1025 
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iver Cancer Research Genetics RNA 1026 


aired Liver Cancer Tissue Research Genetics RNA 6004-T 


aired Liver Tissue Research Genetics RNA 6004-N 


aired Liver Cancer Tissue Research Genetics RNA 6005-T 


aired Liver Tissue Research Genetics RNA 6005-N 


ormal Bladder GENPAK 061001 


ladder Cancer Research Genetics RNA 1023 


ladder Cancer INVTTROGEN A302173 


87071 Bladder Cancer (ODQ47 18-01 


87072 Bladder Normal Adjacent (OD047 18-03' 


ormal Ovary Res. Gen. 



Ovarian Cancer GENPAK 064008 


87492 Ov 


87493 Ovary NAT (OD04768-08' 


ormal Stomach GENPAK 061017 


Gastric Cancer Clontech 9060358 


AT Stomach Clontech 9060359 


Gastric Cancer Clontech 9060395 


AT Stomach Clontech 9060394 


Gastric Cancer Clontech 9060397 


AT Stomach Clontech 9060396 


Gastric Cancer GENPAK 064005 


Table 29. Panels 4D/4R 
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93574_chronic CD 8 Lymphocytes 2ry_activated 
CD3/CD28 


93354 CD4 none 


93252 Secondary Thl/Th2/Trl anti-CD95 CH11 
93103 LAK cells restin 


93788 LAK cells IL-2 

93787 LAK ceils IL-2+IL-12 


93789 LAK cells IL-2+EFN gamma 


93790 LAK cells IL-2+ EL-18 


93104 LAK cells PMA/ionomycin and IL-18 

93578 NK Cells IL-2 resting 

93109_Mixed Lymphocyte ReactionJTwo Way 

1LR 

93 1 10_Mixed Lymphocyte ReactionJTwo Way 
1LR 


9311 l_Mixed Lymphocyte ReactionJTwo Way 
MLR 


93112 Mononuclear Cells (PBMCs) restin 


93113 Mononuclear Cells (PBMCs) PWM 

93114 Mononuclear Cells (PBMCs) PHA-L 


93249 Ramos (B cell) none 




hocytesPWM 

7.1 

hoytes CD40L and IL-4 

21.8, 




92665 EOL-1 (Eosinophil) dbcAMP differentiated 
93248_EOL-l : 

Eosinophil) dbcAMP/PMAionomycin 


93356 Dendritic Cells none 


93355 Dendritic Cells LPS 100 ng/ml 


93775 Dendritic Cells anti-CD40 


93774 Monocytes restin 


93776 Monocytes LPS 50 ng/ml 


93581 Macrophages restin 


93582 Macrophages LPSlOOng/ml 


193098 HUVEC (Endothelial) none 


dothelial) starved 


93100 HUVEC (Endothelial) IL-lb 


93779 HUVEC (Endothelial) IFN gamma 


93102JHUVEC (Endothelial)JTNF alpha + IFN 
gamma 


93101 HUVEC (Endothelial) TNF alpha + IL4 


93781 HUVEC (Endothelial) IL-11 


93583 Lung Microvascular Endothelial Cells none 


93584_Lung Microvascular Endothelial Cells_TNFa 
4 ng/ml) and ILlb (1 ng/ml 


192662 Microvascular Dermal endothelium none 


92663_Microsvasular Dermal endothehumJTNFa (4 
ng/ml) and ILlb (1 ng/ml) 


93773_Bronchial epithelium TNF a (4 ng/ml) and 
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-lb (1 ng/ml) ** 


93347 Small Airway Epithelium none 


93348_Small Airway EpitheUum_TNFa (4 ng/ml) 
andlLlb (1 ng/ml) 


92668 Coronery Artery SMC restin 


92669_Coronery Artery SMC_TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


93108_astrocytesJTNFa (4 ng/ml) and ILlb (1 
ml) 


PCT/US01/31248 





93579 CCD 1106 (Keratinocytes) none 


93580_CCD1 106 (Keratinocytes) JTNFa and IFNg 
** 


93791 Liver Cirrhosis 


93792 Lupus Kidne 


93577 NCI-H292 


93358 NCI-H292 IL-4 


93360 NCI-H292 IL-9 


93359 NCI-H292 ID- 13 


93357 NCI-H292 IFN gamma 


93777 HPAEC - 


93778 HPAEC IL-1 beta/TNA alpha 


93254 Normal Human Lung Fibroblast none 


93253_Nonnal Human Lung Fibroblast_TNFa (4 
ml) and IL-lb (1 ng/ml) 


93257 Normal Human Lung Fibroblast EL-4 


93256 Normal Huma n Lung Fibroblast 1L-9 

Lung Fibroblast IL-1 3 

193258 Normal Human Lung Fibroblast IFN g amma 


93106 Dermal Fibroblasts CCD 1070 res 


93105_Dermal Fibroblasts CCD1070_EL-1 beta 1 
ng/ml 


93772 dermal fibroblast IFN gamma 


93771 dermal fibroblast IL-4 


93259 BD Colitis 1** 


93260 BD Colitis 2 


93261 BD Crohns 


735010 Colon normal 


735019 Lung none 


1 64028-1 Thymus none 

64030- IKidney none 



ha 

4 

8.9 

19.2 

9. 
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Relative 

Expression(%) 


Tissue Name 

cnslx4tm6186f 
ag2455 a2 

Tissue Name 


102633 BA4 Control 


102641 BA4 Control 


102625 B A4 Alzheimer l s2 
102649 BA4 Parkinson’s 


102656 BA4 Parkinson’s2 


102664 BA4 Huntington's 


102671 BA4 Huntington's2 


102603 BA4PSP 


102610 BA4PSP2 


102588 BA4 Depression 


102596 BA4 Depression2 
102634 BA7 Control 
102642 BA7 Control 


102626 BA7 Alzheimer's2 


1 02650 BA7 Parkinson's 
102657 BA7 Parkinson's2 


102665 BA7 Huntington's 


102672 BA7 Huntington's2 


102604 BA7 PSP 


102589 


102632 


102640 


102617 


BA7 Depression 


BA9 Control 


BA9 Control2 


BA9 Alzheimer's 


102624 BA9 Alzheimer's2 
102648 BA9 Parkinson's 


1102655 BA9 Parltinson's2 


102663 BA9 Huntington's 


102670 B A9 Huntington's2 


102602 BA9PSP 


102609 


102587 


102595 


BA9 PSP2 


BA9 Depression 


BA9 Depression2 


102635 BA17 Control 


102643 BA17 Control 


102627 BA 17 Alzheimer's2 


102651 BA 17 Parkinson's 


Pj 

Huntington's 


102673 BA 17 Huntington's2 


102590 BA 17 Depression 







102605 BA17 PSP 


102612 BA17PSP2 


102637 Sub Nigra Control 

102645 Sub Nigra Control2 


102629 Sub Nigra Alzheimer's2 


102660 Sub Nigra Parkinson's2 


102667 SubNi 


102674 Sub Nigra Huntington's2 
102614 Sub Nigra PSP2 


102592 Sub Nigra Depression 


102599 Sub Nigra Depression2 
102636 Glob Palladus Control 


102644 Glob Palladus Control2 


102620 Glob Palladus Alzheimer's 


102628_Glob Palladus 
41zheimer's2 _ 

P 
P 



■■ 



102606 Glob Palladus PSP 


102613 Glob Palladus PSP2 


102591 Glob Palladus Depression 
102638 Temp Pole Control 


102646 Temp Pole Control2 


102622 Temp Pole Alzheimer's 


102630 Temp Pole Alzheimer's2 


102653 Temp Pole Parkinson's 
102661 Temp Pole Parkmson's2 


102668 Temp Pole Huntington’s 


102607 Temp Pole PSP 


102615 Temp Pole PSP2 
102600 Temp Pole Depression2 


102639 Cing Gyr Control 


102647 Cing Gvr Control2 


102623 Cing Gyr Alzheimer's 


10263 1 Cing Gyr Alzheimer's2 
102654 Cing Gyr Parkinson's 


102662 Cing Gyr Parkins on's2 


102669 Cing Gyr Huntington's 
102676 Cing Gyr Huntington's2 


102608 Cing Gyr PSP 


102616 Cing Gyr PSP2 


102594 Cing Gyr Depression 
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102597 BA 17 Depression2 

6.6 

10260 l_Cing Gyr Depression2 

3.4 


Panel 1.2 Summary: Ael388 Expression of the NOV3 gene in the samples on this 
panel seems to be restricted, in large part, to normal tissues. The NOV3 gene is most highly 
expressed in a sample derived from cerebellum (CT = 26). Expression of this gene is also 
5 prominent in stomach. Based upon this pattern of expression, the expression of this gene 
might be of use as a marker of cerebellar or stomach tissue. 

Among CNS samples, the NOV3 gene is expressed in cerebellum, amygdala, 
hippocampus, thalamus, cerebral cortex and spinal cord. This result is consistent with what is 
observed in Panel 1 .3D; please see below for summary of potential implications of the 
10 expression of this gene in the central nervous system. 

The NOV3 gene encodes a type 1 membrane protein with several leucine-rich-repeat 
domains, indicating that this gene product may be involved in extracellular signalling and/or 
interactions with the extracellular matrix. Among metabolically relevant tissues, this gene is 
expressed at low but significant levels in the adrenal gland, thyroid, heart and liver. As a 
15 potential extracellular signalling molecule, the NOV3 gene product may serve as an antibody 
target for diseases involving any or all of these tissues. 

Panel 1.3D Summary: Ag2455 Expression of the NOV3 gene in this panel is largely 
restricted to normal brain and normal lymphoid tissues. Highest expression of this gene is 
detected in spleen (CT = 30), with lower but significant expression in lymph node, bone 
20 marrow and thymus. Thus, the expression of this gene might be useful as a marker of 
lymphoid tissue. 

Moderate and roughly equivalent expression is also detected in several regions of the 
CNS including amygdala, cerebellum, substantia nigra, hippocampus, thalamus, cerebral 
cortex and spinal cord. In Drosophilia, the LRR region of axon guidance proteins has been 
25 shown to be critical for function (especially in axon repulsion) (ref. 1). Since the NOV3 gene 
encodes a leucine-rich-repeat protein that is expressed across all brain regions, it is an 
excellent candidate neuronal guidance protein for axons, dendrites and/or growth cones in 
general. Therefore, therapeutic modulation of the levels of this protein, or possible signaling 
via this protein, may be of utility in enhancing/directing compensatory synaptogenesis and 
30 fiber growth in the CNS in response to neuronal death (stroke, head trauma), axon lesion 
(spinal cord injury), or neurodegeneration (Alzheimer's, Parkinson's, Huntington's, vascular 
dementia or any neurodegenerative disease). 

Panel 2D Summary: Agl388/Ae245S Results from two experiments using different 
probe/primer sets are in good agreement. Strikingly, expression of the NOV3 gene is highest 
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in two metastatic breast cancer samples (CT = 31-32), and is also detectable in several other 
breast cancer samples. In addition, there appears to be a moderate association with 
overexpression of the NOV3 gene in kidney cancers when compared to their normal adjacent 
tissues, as 6 of 9 pairs show this pattern of expression. Thus, expression of this gene could be 
5 used as a marker for the detection of breast or kidney cancer. In addition, therapeutic down 
modulation of the NOV3 gene product, through the use of antibodies or small molecule drugs, 
may be useful for the treatment of breast or kidney cancer. 

Panel 4D/4R Summary: Agl388/Ag2455 Significant expression of the NOV3 gene 
is detected in bone marrow, spleen, and lymph node, as well as in the thymus in one 
10 experiment. These results are consistent with what is observed in Panel 1 .3D. In addition, 

differential NOV3 gene expression is observed in the eosinophil cell line EOL-1 under resting 
conditions over that in EOL-1 cells stimulated by phorbol ester and ionomycin. Furthermore, 
unstimulated T lymphocytes (Thl, Th2, and Trl) expressed this gene at higher levels than 
anti-CD28 + anti-CD3-stimulated T cells. Thus, the NOV3 gene may be involved in both 
15 eosinophil and T lymphocyte function. Antibodies raised against the NOV3 protein that 

stimulate its activity may be useful in reduction of eosinophil activation and may therefore be 
useful therapeutic antibodies for asthma and allergy, and also as anti-inflammatory 
therapeutics for T cell-mediated autoimmune and inflammatory diseases. Furthermore, the 
isolated extracellular domain of the NOV3 protein may likewise function as a protein 
20 therapeutic in the treatment of asthma, emphysema, and allergy, as well as in other 

autoimmune and inflammatory diseases such as rheumatoid arthritis, inflammatory bowel 
disease, and psoriasis. 

Panel CNSD.01 Summary: Ae2455 Among the samples on this panel, the NOV3 
gene is most highly expressed in the globus palladus, a region of the basal ganglia involved in 
25 the control of movement; various inputs to the globus palladus are lost in Parkinson’s disease 
and Huntington’ disease. Since there is evidence that leucine-rich repeat proteins are critical 
in axonal guidance, the protein encoded by the NOV3 gene may be important in the treatment 
of Parkinson’s and/or Huntington’s disease by stimulating neuroregeneration and/or stem cell 
implantation for the establishment of connectivity. Likewise modulation of the activity of this 
30 protein may serve to slow or stop neurodegeneration in these diseases. (Battye et al.. Repellent 
signaling by Slit requires the leucine-rich repeats. J. Neurosci. 21: 4290-4298, 2001.) 

NOV4: Cathepsin-L Precursor-like 

Expression of the NOV4 gene (GMba39917_A) was assessed using the primer-probe 
sets Ag2453 described in Table 31. 
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Table 31 . Probe Name Ag2453 


Primers 

Sequences 

TM 

Length 

Start 

Position 

SEQ ID NO: 

Forward 

5 1 - CTCTGGAAGGGCAGATGTTT - 3 » 

59.3 

20 

473 

161 

Probe 

FAM-5 1 - 

TGGAAAACAGGCAAACTTATCTCACTGA- 
3 ' -TAMRA 

66.9 

28 

493 

162 

Reverse 

5 ' - C CAGAG CAG T CTAC CAGATTGA - 3 ' 

59.5 

22 

527 

163 


Expression of this gene in panels 1.3D, 2D, 4D, and Cns_Neurodegeneration_V1.0 
5 was low/undetectable (Ct values >35) in all samples (data not shown). 

NOV5: Fatty Acid-Binding Protein-like 

Expression of the NOV5 gene (GMba381 18_A) was assessed using the primer-probe 
set Ag2456, described in Table 32. Results of the RTQ-PCR runs are shown in Tables 33, 34, 
35, 36, and 37. 


Table 32 . Probe Name Ag2456 


Primers 

Sequences 

TM 

Length 

Start 

Position 

SEQ ID 
NO: 

Forward 

5 * -AGTGGTGGAGTGTGTCATGAA-3 * 

59 

21 

404 

164 

Probe .' 

TET- 5 * - - 

CAATGTCACCTGTACTCGGATCTATGA-3 ’ - 
TAMRA 

64.5 

27 

425 

165 

Reverse 

5 1 -CTGTCCAAAGTGATGATGGAA-3 1 

58.6 

21 

468 

166 


Table 33. Panel 1. 3D 


Tissue Name 

Relative 

Expression(%) 

Tissue Name 

Relative 

Expression(%) 

13dtm3778t 

ag2456 

1.3dtm3778t 

ag2456 

Liver adenocarcinoma 

2.7 

Kidney (fetal) 

3.0 

Pancreas 

4.2 

Renal ca. 786-0 

3.6 

Pancreatic ca. CAP AN 2 

1.0 

Renal ca. A498 

20.6 

Adrenal gland 

2.3 

Renal ca. RXF 393 

2.0 

Thyroid 

4.0 

Renal ca. ACHN 

0,8 

Salivary gland 

2.3 

Renal ca. UO-31 

12.4 

Pituitary gland 

3.3 

Renal ca. TK-10 

1.3 

Brain (fetal) 

15.6 

Liver 

0.9 

Brain (whole) 

5.4 

Liver (fetal) 

6.1 

Brain (amygdala) 

14.6 

Liver ca. (hepatoblast) HepG2 

2.9 

Brain (cerebellum) 

4.6 

Lung 

28.9 

Brain (hippocampus) 

71.2 

Lung (fetal) 

7.8 

Brain (substantia nigra) 

7.9 

Lung ca. (small cell) LX-1 

4.2 

Brain (thalamus) 

11.7 

Lung ca. (small cell) NCI-H69 

14.3 
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83235 CC Mod Diff (ODO3920) 

4.2 

Normal Uterus GENPAK 061018 


83236 CC NAT (ODO3920) 

1.7 

Uterus Cancer GENPAK 064011 

83237 CC Gr.2 ascend colon 
(0D03921) 

10.2 

Normal Thyroid Clontech A+ 
6570-1 

83238 CCNAT (0D03921) 

3.1 

Thyroid Cancer GENPAK 064010 

83241 CC from Partial 
Hepatectomy (ODO4309) 

2.6 

Thyroid Cancer INVITROGEN 
A302152 

83242 Liver NAT (ODO4309) 

0.3 

Thyroid NAT INVITROGEN 
A302153 


1.4 

Normal Breast GENPAK 061019 

87473 Lung NAT (OD04451-02) 

2.5 

84877 Breast Cancer (OD04566) 

Normal Prostate Clontech A+ 
6546-1 

0.5 

85975 Breast Cancer (OD04590- 
01) 

84140 Prostate Cancer (OD04410) 

2.0 

85976 Breast Cancer Mets 
(OD04590-03) 

84141 Prostate NAT (OD04410) 

4.0 

87070 Breast Cancer Metastasis 
(OD04655-05) 

87073 Prostate Cancer (OD04720- 
01) 

1.1 

GENPAK Breast Cancer 064006 

87074 Prostate NAT (OD04720- 
02) 

1.5 

Breast Cancer Res. Gen. 1024 

Normal Lung GENPAK 061010 

11.3 

Breast Cancer Clontech 9100266 


1.4 

Breast NAT Clontech 9100265 

83240 Muscle NAT (ODQ4286) 

1.2 

Breast Cancer INVITROGEN 
A209073 

84136 Lung Malignant Cancer 
(OD03126) 

5.8 

Breast NAT INVITROGEN 
A2090734 

84137 Lung NAT (OD03126) 

20.7 

Normal Liver GENPAK 061009 


84871 Lung Cancer (OD04404) 

100.0 

Liver Cancer GENPAK 064003 

i 

i 

• 

i 

84872 Lung NAT (OD04404) 

3.3 

Liver Cancer Research Genetics 
RNA 1025 

84875 Lung Cancer (OD04565) 

36.1 

Liver Cancer Research Genetics 
RNA 1026 

84876 Lung NAT (OD04565) 

2.9 

Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 


85950 Lung Cancer (OD04237-01 


185970 Lung NAT (OD04237-02 
el 



Paired Liver Cancer Tissue 
“ esearch Genetics RNA 6005-T 


aired Liver Tissue Research 
Genetics RNA 6005-N 


83256 Liver NAT (ODO4310 


84139 Melanoma Mets to Lung 
OD04321) 


ormal Bladder GENPAK 061001 




ormal Kidney GENPAK 061008 


83786 Kidney Ca, Nuclear grade 2 
OD04338 



83789 Kidney NAT (OD04339 


ladder Cancer INV1TROGEN 
02173 


Bladder Cancer (OD04718- 


87072 Bladder Normal Adjacent 
OD047 18-03) 


ormal Ovary Res. Gen. 


Ovarian Cancer GENPAK 064008 
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83791 Kidney NAT (OD 04340' 


83792 Kidney Ca, Nuclear grade 3 
OD04348) 


87474 Kidney Cancer (OD04622- 
01 ) 


87475 Kidney NAT (OD04622-03 


85973 Kidney Cancer (OD04450- 
01 ) 


85974 Kidney NAT (OD04450-03 


idney Cancer Clontech 8120607 



87493 Ovary NAT (QD04768-08) 
Normal Stomach GENPAK 
061017 


Gastric Cancer Clontech 9060358 


AT Stomach Clontech 9060359 


0.1 

NAT Stomach Clontech 9060394 

0.6 

Gastric Cancer Clontech 9060397 

0.3 

NAT Stomach Clontech 9060396 

0.0 

Gastric Cancer GENPAK 064005 


Table 35. Panel 3D 


Tissue Name 


94905_Daoy_MeduUoblastoma/Ce 
ebellum sscDNA 


94906JTE67 l_Medulloblastom/Ce 
ebellum sscDNA 


94907_D283 

Med_Medulloblastoma/Cerebellum 

sscDNA 


Relative 
Expression(%) 
3dx4tm6021t_a 
456 b2 




Tissue Name 


94954_Ca Ski_Cervical 
epidermoid carcinoma 
metastasis) sscDNA 


94955_ES-2_Ovarian clear cell 
carcinoma_sscDNA 

94957_Ramos/6h stim_ Stimulated 
with PMA/ionomycin 6h sscDNA 


94958_Ramos/14h stim_ 
Stimulated with PMA/ionomycin 
14h sscDNA 



94910JSNB- 
78 CNS/glioma sscDNA 

0.7 

94963_Raj i_Burkitt , s 
lymphoma sscDNA 

9491 1_SF- 

268_CNS/glioblastoma sscDNA 

2.2 

94964_DaudiJ3urkitt , s 
lymphoma sscDNA 

94912 T98G Glioblastoma sscD 
NA 

0.3 

94965_U266_B-ceU 
plasmacytoma/myeloma sscDNA 

96776_SK-N-SH_Neuroblastoma 
(metastasis) sscDNA 

7.4 

94968_CA46_Burkitt , s 
lymphoma sscDNA 

94913_SF- 

295 CNS/glioblastoma sscDNA 

0.7 

94970_RL_non-Hodgkin’s B-cell 
lymphoma sscDNA 

94914 Cerebellum sscDNA 

7.1 

94972_JM 1 jpre-B-cell 
lymphoxna/leukemia sscDNA 

96777 Cerebellum sscDNA 

2.8 

94973_Jurkat_T ceU 
leukemia sscDNA 



94974 TF- 


94917JDMS-114_Small cell lung 
cancer sscDNA 


94918JDMS-79_Small cell lung 
cancer/neuroendocrine sscDNA 


8.7 

94975_HUT 78_T-cell 
lymphoma sscDNA 

62.6 

94977 JL1937__Histiocytic 
lymphoma sscDNA 
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9491 9_NCI-H 146_SmaIl cell lung 
cancer/neuroendocrine sscDNA 

63.7 

94980_KU-8 1 2_Myelogenous 
leukemia sscDNA 

25.7 

94920_NCI-H526_Small cell lung 
cancer/neuroendocrine sscDNA 

90.5 

94981_769-P_Clear cell renal 
carcinoma sscDNA 

5.5 

9492 1_NCI-N4 1 7_SmaU cell lung 
cancer/neuroendocrine sscDNA 

0.3 

94983_Cald-2_Clear cell renal 
carcinoma sscDNA 

26.3 

94923_NCI-H82_Small ceU lung 
cancer/neuroendocrine sscDNA 

1.7 

94984_SW 839_Clear cell renal 
carcinoma sscDNA 

0.2 

94924_NCI-H157_Squamous cell 
lung cancer (metastasis) sscDNA 

21.5 

94986_G40 l_Wilms' 
tumor sscDNA 


94925_NCI-H1 1 55_Large cell 
lung 

cancer/neuroendocrine sscDNA 

0.6 

94987_Hs766T_Pancreatic 
carcinoma (LN 
metastasis) sscDNA 

2.7 

94926_NCI-H 1 299_Large cell 
lung 

cancer/neuroendocrine sscDNA 

63.0 

9498 8_CAP AN- 1 JPancreatic 
adenocarcinoma (liver 
metastasis) sscDNA 

4.3 

94927_NCI-H727_Lung 
carcinoid sscDNA 

100.0 

94989_SU86.86_Pancreatic 
carcinoma (liver 
metastasis) sscDNA 

20.2 

94928 J4CI-UMC-1 l_Lung 
carcinoid_ sscDNA 

1.4 

94990_BxPC-3JPancreatic 
adenocarcinoma sscDNA 

6.8 

94929_LX-l_Small cell lung 
cancer sscDNA 

17.7 

9499 l_HPAC_Pancreatic 
adenocarcinoma sscDNA 

11.5 

94930_Colo-205_Colon 
cancer sscDNA 

14.5 

94992 MIA PaCa-2_Pancreatic 
carcinoma sscDNA 

1.7 

9493 1_KM 1 2_Colon 
cancer sscDNA 

51.3 

94993_CFP AC- IPancreatic 
ductal adenocarcinoma sscDNA 

17.5 

94932_KM20L2_Colon 
cancer sscDNA 

5.2 

94994_PANC-l_Pancreatic 
epithelioid ductal 
carcinoma sscDNA 

7.0 

94933_NCI-H7 1 6_CoIon 
cancer sscDNA 

63.6 


16.7 

94935_SW-48_Colon 
adenocarcinoma sscDNA 

4.1 

94997_5637_Bladder 
carcinoma sscDNA 

mm 

94936_SW1116_Colon 

adenocarcinomasscDNA 

5.6 

94998_HT-1 197_Bladder 
carcinoma sscDNA 

mm 

94937_LS 174T_Colon 
adenocarcinoma sscDNA 

12.8 

94999_UM-UC-3_Bladder 
carcinma (transitional 
cell) sscDNA 

5.7 

9493 8_S W -94 8_Colon 
adenocarcinoma sscDNA 

2.1 

95 000_A204_Rhabdomyosarcoma 
sscDNA 

1.6 

9493 9_S W-4 8 0_Colon 
adenocarcinoma sscDNA 

7.0 

9500 1_HT- 

1 080 JFibrosarcoma sscDNA 

3.3 

94940_NCI-SNU-5_Gastric 

carcinoma_sscDNA 

6.8 

95002_MG-63_Osteosarcoma 

(bone)sscDNA 

3.0 

94941_KATO m_Gastric 
carcinoma sscDNA 

15.8 

95003 JSK-LMS- 

l_Leiomyosarcoma 

(vulva)_sscDNA 

1.3 

94943_NCI-SNU-1 6_Gastric 
carcinomasscDNA 


95004_SXRH30_Rhabdomyosarco 
ma (met to bone marrow) sscDNA 

0.2 

94944_NCI-SNU~ l_Gastric 


95005_A43 1 JEpidennoid 



carcinoma sscDNA 


81.9 carcinoma sscDNA 


94946 RF- l_Gastric 
adenocarcinoma sscDNA 

17.6 

95007_WM266- 
4 Melanoma sscDNA 

■ 

94947_RF-48_Gastric 
adenocarcinoma sscDNA 

27.2 

95010_DU 145_Pro state 
carcinoma (brain 
metastasis) sscDNA 


96778_MKN-45_Gastric 95012_MDA-MB-468_Breast 

carcinoma ss cDNA 6.7 adenocarcinoma sscDNA 0.7 
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94949_Na-N87_Gastric 
carcinoma sscDNA 

18.3 

95013_SCC-4_Squamous cell 
carcinoma of tongue sscDNA 

9495 1_0 VCAR-50 varian 
carcinoma sscDNA 

3.9 

95014_SCC-9_Squamous cell 
carcinoma of tongue sscDNA 

94952_RL95-2_Uterine 
carcinoma sscDNA 

0.1 

95015_SCC-15_Squamous cell 
carcinoma of tongue sscDNA 

94953_HelaS3_CervicaI 
adenocarcinoma sscDNA 

2.5 

95017_CAL 27_Squamous cell 
carcinoma of tongue sscDNA 




Tissue Name 


93768_Secondary Thlanti- 
CD28/anti-CD3 


93769_Secondaiy Th2_anti- 
CD28/anti-CD3 


93770_Secondary Trlanti- 
CD28/anti-CD3 


93573 JSecondaryThl_resting day 
6 in IL-2 


93572_Secondary Th2_resting day 
6 in EL-2 


93 57 ^Secondary Trl_resting day 
6 in IL-2 


93568_primary Thl_anti- 
CD28/anti-CD3 


93569_primary Th2_anti- 
CD28/anti-CD3 


93570jprimary Trl_anti- 
CD28/anti-CD3 


93565_pnmary Thl resting dy 4-6 


3566jprimary Th2_resting dy 4-6 


93567_primaiy Trl_resting dy 4-6 
IL-2 


93352_CD45RO CD4 
lymphocyte anti-CD2 8/anti-CD 3 
93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


93574_chronic CD8 Lymphocytes 
2ry activated CD3/CD28 


93354 CD4 none 


93252 Secon 






Tissue Name 


93100_HUVEC (Endothelial)_IL- 
1b 


93779_HUVEC (EndotheM)JFN 
gamma 


93102_HUVEC 

(Endothelial)_TNF alpha + IFN 
amma 


93101HUVEC 
(Endothelial) TNF alpha + IL4 


3781_HUVEC (Endothelial) JL- 
11 


93583_Lung Microvascular 
ndothelial Cells none 


93584_Lung Microvascular 
Endothelial CellsJTNFa (4 ng/ml) 
andlLlb (1 ng/ml) 


92662_Microvascular Dermal 
endothelium none 





93773JBronchial 
epithehumJTNFa (4 ng/ml) and 
lb H ne/ml) ** 


93347_Small Airway 
Epithelium none 





92668_Coronery Artery 
SMC resting 


92669_Coronery Artery 
SMC_TNFa (4 ng/ml)- and ELlb (1 
ml) 



ilw i »Tii 


9310 8_astrocytes_TNF a (4 ng/ml) 
andlLlb (1 ng/ml) 


92666 KU-812 (Basophil)_restin 


92667_KU-812 
"Basophil) PMA/ionoycin 


93579 CCD 11 06 
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93103 LAK cells restin 
93788 LAK cells IL-2 


93787 LAK ceUs IL-2+IL-12 


93789_LAK ceUs_IL-2+IFN 
gamma 


93790 LAK cells IL-2+IL-18 



93 1 09 JMixed Lymphocyte 
Reaction Two Wav MLR 


9311 0_Mixed Lymphocyte 
eaction Two Wav MLR 


9311 l_Mixed Lymphocyte 
“ eaction Two Way MLR 


93112 Mononuclear Cells 



93113 Mononuclear Cells 
(PBMCs) PWM 

30.1 

93114 Mononuclear Cells 
(PBMCs) PHA-L 


93249 Ramos (B cell) none 

22.4 


93250 Ramos 



93356 Dendritic Cells none 


93355_Dendritic Cells_LPS 100 
ng/ml 


93775 Dendritic Cells anti-CD40 


93774 Monocytes restin 


93776 Monocytes LPS 50 


93581 Macrophages res 


93582_Macrophages_LPS 100 
ml 


93098_HUVEC 
'Endothelial) none 


93099_HUVEC 
'Endothelial) starved 


(Keratrnocytes)_none 


935 80_CCD 1106 
(Keratinocytes)_TNF a and IFNg 
** 


93791 Liver Cirrhosis 


93577 NCI-H292 


93358 NCI-H292 IL-4 


93360 NCI-H292 IL-9 


93359 NCI-H292 IL-13 


93357 NCI-H292 IFN gamma 


93777 HPAEC - 


9377 8JHP AEC_IL- 1 beta/TNA 
alpha 


93254_Normal Human Lung 
ibroblast none 



93256_Normal Human Lung 
ibroblast IL-9 


73.2 

93255_Normal Human Lung 
Fibroblast IL-13 

100.0 

93258_Normal Human Lung 
FibroblastJFN gamma 

T~\ 1 T- "I 1_ 1 



CCD1070_restm 

93361 JDermal Fibroblasts 
CCD 1070 TNF alpha 4 ng/ml 


93 105_Dermal Fibroblasts 
CCD1070 IL-1 beta 1 ng/ml 


93771 dermal fibroblast IL-4 


93260 IBD Colitis 2 


93261 EBDCrohns 


735010 Colon normal 



64030-1 Kidney none 


Table 37. Panel CNS_nexnodegeneration_vl .0 
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Tissue Name 

Relative 
Expression (%) 

Tissue Name 

Relative 

Expression 

(%> 

tm7017t_ 
ag2456 b2 si 

tm7017t_ ag 
2456 b2 si 

AD 1 Hippo 

0.0 

Control (Path) 3 Temporal Ctx 

0.0 

AD 2 Hippo 

0.0 

Control (Path) 4 Temporal Ctx 

IH99H 

SiBiSiSIIHHBIHHi 

0.0 

AD 1 Occipital Ctx 


AD 4 Hippo 


AD 2 Occipital Ctx (Missing) 

0.0 

AD 5 Hippo 


AD 3 Occipital Ctx 

0.0 

AD 6 Hippo 

0.5 * 

AD 4 Occipital Ctx 

0.0 

Control 2 Hippo 

0.0 

AD 5 Occipital Ctx 

99.2 

Control 4 Hippo 

0.0 

AD 6 Occipital Ctx 

2.4 

Control (Path) 3 Hippo 

0.2 

Control 1 Occipital Ctx 

0.0 

AD 1 Temporal Ctx 

0.0 

Control 2 Occipital Ctx 

0.0 

AD 2 Temporal Ctx 

0.0 

Control 3 Occipital Ctx 

i^sim 

AD 3 Temporal Ctx 

0.0 

Control 4 Occipital Ctx 


AD 4 Temporal Ctx 

0 

Control (Path) 1 Occipital Ctx 

0.1 

AD 5 Inf Temporal Ctx 

46.2 

Control (Path) 2 Occipital Ctx 

0.0 

AD 5 Sup Temporal Ctx 

99.2 

Control (Path) 3 Occipital Ctx 

0.0 

AD 6 Inf Temporal Ctx 

0.5 

Control (Path) 4 Occipital Ctx 

0.0 


0.4 

Control 1 Parietal 

0.0 

Control 1 Temporal Ctx 

0.0 

Control 2 Parietal 

0.1 

Control 2 Temporal Ctx 

0.0 

Control 3 Parietal 

0.0 


0.0 

Control (Path) 1 Parietal 

0.1 

Control 3 Temporal Ctx 


Control (Path) 2 Parietal 

0.0 

Control (Path) 1 Temporal Ctx 

0.0 

Control (Path) 3 Parietal 

0.0 

Control (Path) 2 Temporal Ctx 

0.0 

Control (Path) 4 Parietal 

0.1 


Panel 1.3D Summary: Ag2456 Expression of the NOV5 gene is highest in melanoma 
(CT = 26.4) and is expressed at moderate to high levels across all melanoma cancer cell lines 
present in this panel. This expression profile strongly suggests that the NOV5 gene could be 
5 used to distinguish melanoma cell lines from other tissue samples. 

Panel 1.3D also shows that the NOV5 gene is expressed at high to moderate levels in 
the brain. Among CNS samples, this gene is expressed at highest levels (CT = 26.9) in the 
hippocampus region of the brain. Expression is also detected in the cerebral cortex, 
cerebellum, substantia nigra, thalamus, amygdala, and spinal cord. The NOV5 gene encodes a 
1 0 protein with homology to fatty acid binding proteins. Fatty acids are ubiquitious in central 
nervous system associated membranes such as myelin, synaptic vesicles, pre- and post- 
synaptic membranes, and synaptosomal cytosol, where they play a critical role in membrane 
composition and fluidity. Therefore, the fatty acid binding proteins that transport the 
hydrophobic fatty acids into the cell play an important role both during development and 
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during dendritic outgrowth repair, axonal extension, and compensatory synaptogenesis. Fatty 
acid tranport proteins are upregulated during the response to injury, and the decrease in levels 
in aged mammals may be partially responsible for their decreased ability to respond to and 
repair CNS inj ury. Thus, the Gmba3 881 8_A protein product may play a role in some or all of 
5 these central nervous system related processes and therapeutic modulation of the gene product 
could be important in treating these same disease processes. 

This gene is also widely expressed at moderate levels in most metabolic tissues, 
including adipose, adrenal gland, adult and fetal heart, adult and fetal liver, adult and skeletal 
muscle, pancreas (CT=3 1), pituitary and thyroid. Therefore, therapeutic targeting of the fatty 
1 0 acid binding protein encoded by the NOV5 gene may be useful for the treatment of metabolic 

diseases, such as obesity and diabetes. 

Panel 2D Summary Ag2456 Expression of the NOV5 gene is highest in lung cancer 
(CT = 23.1). Overexpression of the NOV5 gene is seen in 3/5 lung cancer samples when 
compared to their normal adjacent tissue counterparts. Thus, based on this expression profile, 
15 the expression of the NOV5 gene could be used to distinguish lung cancer samples from 
normal lung. In addition, therapeutic modulation of the NOV5 gene product, through the use 
of small molecule drugs or antibodies, could be beneficial in the treatment of lung cancer. 

Panel 3D Summary Ag2456 E xpression of the NOV5 gene is highest in samples 
derived from colon cancer (CT=29), and lung cancer (CT=28.3) cell lines. Overexpression of 
20 this gene in lung cancers is consistent with the results in panel 2D. Thus, based on this 

expression pattern, the NOV5 gene could be used to distinguish lung cancer cell lines from 
other cell lines. In addition, therapeutic modulation of this gene product, through the use of 
small molecule drugs or antibodies, could potentially be effective in the treatment of lung 
cancer. 

25 Panel 4D Summary Ag2456 Expression of the NOV5 gene is highest in primary B 

cells activated by PWM (CT = 24.4), and in an activated B cell line, Ramos (CT = 24.9). The 
expression of the Gmba38818_A gene in PBMC treated with the B cell mitogen, PWM, (CT = 
26.2) is consistent with this data. This gene probably encodes for a fatty acid binding protein 
that might be involved in B cell trafficking. Thus, drug targeting of the fatty acid binding 
30 protein encoded by the NOV5 gene may be valuable for treatment of immune disease 

processes, particularly autoimmune diseases such as lupus, rheumatoid arthritis, and diseases 
associated with hyperglobulinemia. 

Panel CNS_neurodegeneration_vl.O Summary A&2456 Expression of the NOV5 
gene is highest in tissue samples derived from different brain regions of a patient with 
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Alzheimer’s disease. These regions include the hippocampus (CT = 19.4), the superior 
temporal cortex (CT = 19.5), the inferior temporal cortex (CT = 20.6), and the occipital cortex 
(CT = 19.5). Thus, this gene may be involved in the pathology of at least one form of 
Alzheimer’s disease. Upregulation of the NOV5 gene or its protein product may be of use in 
5 enhancing compensatory synatogenesis and axon or dendritic outgrowth in response to spinal 
cord injury, neuronal death resulting from stroke or head trauma, or neurodegeneration present 
in Alzheimer's, Parkinson's, Huntington's, spinocerebellar ataxia, progressive supranuclear 
palsy. (Glatz et al., J Mol Neurosci 16:23-32, 2001; Pu et al.. Mol Cell Biochem 198:69-78, 
1999; Liu et al., J Neurosci Res 48:551-62, 1997.) 

10 NOV6a: Neurolysin Precursor-like 

Expression of the NOV6a gene (SC133790496_A) was assessed using the primer- 
probe set Ag2458, described in Table 38. Results of the RTQ-PCR runs are shown in Tables 
39, 40,41,42, 43, 44, and 45. 

1 5 Table 38 . Probe Name Ag2458 


Primers 

Sequences 

TM 

Length 

Start 

Position 

SEQ ID NO: 

Forward 

5 ’ - GTTGGTGGTTCCAGGATTTT - 3 1 

58.7 

20 

58 

167 

Probe 

TET-5 * - 

TGATGTCTCCTCTTCAGGCAATGTCT-3 ' - 
TAMRA . 

66.6 

26 

104 

168 

Reverse 

5 * -CTGCCAGCCACAGTATAGGA-3 ' 

58.9 

20 

130 

169 


Table 39. Panel 1.3D 


Tissue Name 

Relative Expression(%) 

lJdtm4270t 

ag2458 

1.3dx4tm5407 
t ag2458 a2 

Liver adenocarcinoma 

33.9 

41.4 

Pancreas 

1.3 

0.8 

Pancreatic ca. CAP AN 2 

6.9 

44.3 

Adrenal gland 

0.7 

1.1 

Thyroid 

2.8 

3.3 

Salivary gland 

0.6 

2 

Pituitary gland 

1.6 

0.4 

Brain (fetal) 

9.2 

19.7 

Brain (whole) 

5.4 

17.7 

Brain (amygdala) 

6.7 

9.0 

Brain (cerebellum) 

2.7 

10.2 

Brain (hippocampus) 

23 

13.1 

Brain (substantia nigra) 

1.6 

7.2 

Brain (thalamus) 

4.9 

16.6 

Cerebral Cortex 

26.2 

8.2 
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Spinal cord 


CNS ca. (elio/astro) U87-MG 


CNS ca. (glio/astro) U-118-MG 

CNS ca, (astro) SW1783 

CNS ca * (neuro; met) SK-N-AS 


CNS ca. (astro) SF-539 


CNS ca. (astro) SNB-75 


ICNS ca. (glio) SNB-19 


CNS ca. (glio) U251 


CNS ca. (glio) SF-295 


eart 


etal Skeletal 


Skeletal muscle 


one marrow 


us 


Spleen 


h node 


Colorectal 


Stomach 


Small intestine 


Colon ca. SW480 


Colon ca.*(SW480 met)SW620 


Colon ca. HT29 


Colon ca. HCT-116 


Colon ca. CaCo-2 


83219 CC Well to Mod Diff (0D03866 


Colon ca. HCC-2998 


Gastric ca.* (liver met) NCI-N87 


ladder 


rachea 


Renal ca. 786-0 


.enal ca. A498 

29.7 

28.6 

.enal ca. RXF 393 

5.6 

53.0 

.enal ca. ACHN 

5.5 

13.3 


Renal ca. UO-31 


.enal ca. TK-10 


Liver 



Liver ca. (hepatoblast) HepG2 


ung ca. (small cell) LX-1 


238 


































































Lung ca. (small cell) NCI-H69 


Lung ca. (s.cell var.) SHP-77 


ung ca. (large cell)NCI-H46Q 
Lung ca. (non-sm, cell) A549 
Lung ca. (non-s.cell) NCI-H23 


Lung ca (non-s.cell) HOP-62 


ung ca. (non-s.cl) NCI-H522 


Lung ca. (squam.) SW 900 


Lung ca. (squam.) NCI-H596 


reast ca.* (pi. effusion) MCF-7 


reast ca* (pl.ef) MDA-MB-231 


Breast ca.* (pi. effusion) T47D 


reast ca. BT-549 



lOvarian ca. OVCAR-3 


Ovarian ca. OVCAR-4 


Ovarian ca. OVCAR-5 


Ovarian ca. OVCAR-8 
Ovarian ca. IGROV-1 


lOvarian ca.* (ascites) SK-OV-3 



lacenta 


Prostate 


one met)PC~3 


elanoma Hs688(A).T 


elanoma* (met) Hs688(B).T 


elanoma UACC-62 


elanoma M14 


Melanoma LOX EVTVT 


Melanoma* (met) SK-MEL-5 


Adipose 




Tissue Name 


ormal Colon GENPAK 061003 


83219 CC Well to Mod Diff 
0D03866 


83220 CCNAT (0DO3866 


221 CC Gr.2 rectosigmoid 
(0D03868) 



Tissue Name 

idneyNAT Clontech 8120608 


idney Cancer Clontech 8120613 


idney NAT dontech 8120614 


Kidney Cancer Clontech 9010320 
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83222 CC NAT (0D03868) 

8.4 

Kidney NAT Clontech 9010321 

22.1 

83235 CC Mod Diff (ODO3920) 

34.2 

Normal Uterus GENPAK 061018 

8.3 

83236 CC NAT (ODO3920) 

11.3 

Uterus Cancer GENPAK 06401 1 

15.3 

83237 CC Gr.2 ascend colon 
(0D03921) 

74.7 

Normal Thyroid Clontech A+ 
6570-1 

15.1 

83238 CCNAT (0D03921) 

9.6 

Thyroid Cancer GENPAK 064010 

33.0 


35.6 

Thyroid Cancer INVITROGEN 
A302152 

21.6 

83242 Liver NAT (ODO4309) 

32.3 

Thyroid NAT INVITROGEN 
A302153 

14.4 

87472 Colon mets to lung 
(OD04451-01) 

29.7 

Normal Breast GENPAK 061019 

33.2 

87473 Lung NAT (OD04451-02) 

6.4 

84877 Breast Cancer (OD04566) 

44.8 

Normal Prostate Clontech A+ 
6546-1 

8.8 


95.9 

84140 Prostate Cancer 
(OD04410) 

25.9 

85976 Breast Cancer Mets 
(OD04590-03) 

61.1 

84141 Prostate NAT (OD04410) 

27.9 

87070 Breast Cancer Metastasis 
(OD04655-05) 

38.4 

87073 Prostate Cancer 





OD04720-01 


87074 Prostate NAT (OD04720- 
02 ) 


ormal Lung GENPAK 061010 



15.8 



GENPAK Breast Cancer 064006 

33.2 

Breast Cancer Res. Gen. 1024 

23.0 

Breast Cancer Clontech 9100266 

33.4 

Breast NAT Clontech 9100265 

19.5 


83240 Muscle NAT (OD0428 


84137 Lung NAT (OD03126 


84871 Lung Cancer (OD04404 


84872 Lung NAT (OD04404' 


84875 Lung Cancer (OD04565 


84876 Lung NAT (QDQ4565 


85950 Lung Cancer (OD04237* 
01 


85970 Lung NAT (OD04237-02 


83255 Ocular Mel Met to Liver 
(ODO4310) 


83256 Liver NAT (ODO4310 


84139 Melanoma Mets to Lung 
ODQ4321) 


84138 Lung NAT (OD04321 


ormal Kidney GENPAK 
061008 


Ca, Nuclear 




83787 Kidney NAT (OD04338 



reast Cancer 1NVTTROGEN 
209073 


reast NAT INVITROGEN 
090734 


ormal Liver GENPAK 061009 


iver Cancer GENPAK 064003 


Liver Cancer Research Genetics 
- " T A 1025 




aired Liver Tissue Research 
Genetics RNA 6004-N 


aired Liver Cancer Tissue 
esearch Genetics RNA 6005-T 


aired Liver Tissue Research 
Genetics RNA 6005 -N 


ormal Bladder GENPAK 061001 


ladder Cancer Research Genetics 
RNA 1023 


ladder Cancer INVITROGEN 
02173 


87071 Bladder Cancer (OD04718- 
01 ) 


87072 Bladder Normal Adjacent 
OD047 18-03) 


ormal Ovary Res. Gen. 


30.6 


[Ovarian Cancer GENPAK 064008 

240 


29.1 






















































WO 02/29058 


83789 Kidney NAT (OD04339' 


83790 Kidney Ca, Clear cell type 
OD04340) 


87492 Ovary Cancer (OD04768- 
07) 


87493 Ov 


PCT/USO 1/31248 


66.0 


83791 Kidney NAT (OD04340) 

32.1 

Normal Stomach GENPAK 
061017 

16.4 

BaiHi 

16.0 

Gastric Cancer Clontech 9060358 

3.5 

83793 Kidney NAT (OD04348) 

35.4 

N 

AT Stomach Clontech 9060359 

10.5 

[87474 Kidney Cancer 
(OD04622-01) 

13.2 

Gastric Cancer Clontech 9060395 

29.9 

87475 Kidney NAT (OD04622- 
03) 

4.0 

! 

AT Stomach Clontech 9060394 

12.9 

85973 Kidney Cancer 
(OD04450-01) 

48.6 

Gastric Cancer Clontech 9060397 

42.3 


85974 Kidney NAT (OD04450- 
03) 


dney Cancer Clontech 
8120607 


AT Stomach Clontech 9060396 


Gastric Cancer GENPAK 064005 






Relative 

Expression(%) 

Tissue Name 

3dx4tm5121t 
ag2458 b2 

94905JDaoy_Medulloblastoma/ 
Cerebellum sscDNA 

13.6 

949Q6JTE61 lJMedulloblastom/ 
Cerebellum sscDNA 

7.4 

94907JD283 

Med_Medulloblastoma/Cerebell 
um sscDNA 

53.0 


euroectodermal/Cerebellum_ss 

cDNA 


94909 XF-498 CNS sscDNA 


94910_SNB- 
78 CNS/glioma sscDNA 


9491 1_SF- 

268 CNS/glioblastoma sscDNA 


949 12 JT98G_Glioblastoma_ssc 
NA 




96777_Cerebellum sscDNA 
94916_NCI- 

H292_Mucoepidermoid lung 
carcinoma sscDNA 


Tissue Name 


carcinoma sscDNA 


ith PMA/ionomycin 6h sscDNA 


4958_Ramos/14h stim_ 
Stimulated with PMA/ionomycin 

14h_sscDNA 

94962_MEG-0 l_Chronic 
nyelogenous leukemia 
megokaryoblast) sscDNA 


94963_Raji_Burkitt's 
homa sscDNA 


949 64_D audiBurkitt's 
homa sscDNA 


94965_U266_B-cell 
plasmacytoma/myeloma sscDNA 


9496 8_CA46__Burkitt , s 
lymphoma sscDNA 


94970_RL_non-Hodgkin's B-cell 

lymphoma sscDNA 

94972_JMl_pre-B-cell 

homa/leukemia sscDNA 


94973 Jurkat_T cell 
leukemia sscDNA 


94974_TF- 

1 Erythroleukemia sscDNA 
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94917_DMS-1 14_SmalI cell 
lung cancer sscDNA 

10.9 

94975_HUT 78_T-ceU 
lymphoma sscDNA 

94918JDMS-79_Small cell lung 
cancer/neuroendocrine sscDNA 

100.0 

94977_U937_Histiocytic 
lymphoma sscDNA 

949 1 9_NCI-H146_Small cell 
lung 

cancer/neuroendocrine sscDNA 

33.4 

94980_KU-8 12_Myelogenous 
leukemia sscDNA 


94920 NCI-H526 Small cell 


lung 

cancer/neuroendocrine sscDNA 

3 




94984_SW 839_Clear cell renal 
carcinoma sscDNA 


94986 J^OlJAriW 
tumor sscDNA 


94987_Hs766T_Pancreatic 
carcinoma (LN 
etastasis) sscDNA 



94989_SU86.86JPancreatic 
carcinoma (liver 
tastasis) sscDNA 


94990_BxPC“3_Pancreatic 
adenocarcinoma sscDNA 


9499 lHPACJPancreatic 
adenocarcinoma sscDNA 


4992JVHA PaCa-2_Pancreatic 
carcinoma sscDNA 


94993_CFPAC- l_Pancreatic 
ductal adenocarcinoma sscDNA 


94994__PANC- l_Pancreatic 
epithelioid ductal 
carcinoma sscDNA 


94996_T24_Bladder carcinma 
transitional cell) sscDNA 


94997_5637_Bladder 
carcinoma sscDNA 


94998JHT-1 197JB ladder 
carcinoma sscDNA 


94999_UM-UC-3_Bladder 
carcinma (transitional 
cell) sscDNA 


95000_A204_Rhabdomyosarcoma 

sscDNA 


95001_HT- 

1080 Fibrosarcoma sscDNA 


95002_MG-63_Osteosarcoma 
one) sscDNA 


95003JSK-LMS- 
l_Leiomyosarcoma 
vulva) sscDNA 




94944 NCI-SNU-1 Gastric 


95005 A431 Epidermoid 
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9 6778_MKN‘-45_Gastric 
carcinoma sscDNA 

28.8 

94949_NCI-N87_Gastric 

carcinomasscDNA 

19.5 



9495 1 J3VCAR-5 ^Ovarian 
carcinoma sscDNA 


94952_RL95-2_Uterine 
carcinoma sscDNA 


94953__HelaS3_Cervical 
adenocarcinoma sscDNA 



carcinoma_sscDNA 


95007_WM266- 
4 Melanoma sscDNA 


95010 DU 145_Prostate 
carcinoma (brain 
etastasis) sscDNA 


950 12_MDA-MB-468_Breast 
adenocarcinoma sscDNA 


95013_SCC-4_Squamous cell 
carcinoma of tonguesscDNA 
95014_SCC-9JSquamous cell 
carcinoma of tongue sscDNA 


9501 5_SCC- 1 5_Squamous cell 
carcinoma of tongue sscDNA 


95017_CAL 27_Squamous cell 
carcinoma of tongue sscDNA 




93768_Secondary Thl_anti- 
CD28/anti-CD3 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


93770_Secondary Trl_anti- 
CD28/anti-CD3 


93573_Secondary Thl_resting 
day 4-6 in IL-2 


93572_Secondary Th2_resting 
day 4-6 in IL-2 


Tissue Name 


93100__HUVEC (Endothelial)_IL- 
lb 


93779JHUVEC (Endodielial)_IFN 

gamma 

93102 HUVEC 
(Endothelial)_TNF alpha + IFN 
gamma 


93101JHUVEC 
(Endothelial) TNF alpha + IL4 


93781_HUVEC (Endothelial)JL~ 
11 


93583JLung Microvascular 
Endothelial Cells none 



93568_primary Thl_anti- 
CD28/anti-CD3 


93569_primary Th2_anti- 
CD28/anti-CD3 


93570_primary Trl_anti- 
CD28/anti-CD3 


93565j5rimary Thl_resting dy 
4-6 in IL-2 


93566jprimary Th2_resting dy 
6 in IL-2 


93567_primary Trlresting dy 4- 
6 in IL-2 


93351_CD45RA CD4 
lymphocyte_anti-CD2 8/anti- 
CD3 


93352_CD45RO CD4 

lymphocyte__anti-CD28/anti- 

CD3 




92662_Microvascular Dermal 
endothelium none 


92663_Microsvasular Dermal 
endotheHumJTNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


93773_Bronchial 
epitheEum_TNFa (4 ng/ml) and 
ILlb (1 ng/ml) ** 


93347_Small Airway 
Epithelium none 


93348_Small Airway 
Epithelium__TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 







__Coronery Artery 
C_TNFa (4 ng/ml) and ILlb (1 
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93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


93353_chronic CD8 
^ ymphocytes 2ry_resting dy 4-6 
IL-2 


93574_chronic CD8 
Lymphocytes 2ry_activated 
CD3/CD28 


93354 CD4 none 


93252_Secondary 

17Th2/Trl anti-CD95 CHI 1 


93103 LAK cells restin 


93788 LAK cells IL-2 


93787 LAK cells IL-2+IL-12 


93789JLAK cells_IL-2+IFN 
amma 


93790 LAK cells IL-2+IL-18 


93104JLAK 

cells PMA/ionomycin and IL-18 


93578 NK Cells IL-2 restin 


93 1 10_Mixed Lymphocyte 
eaction Two Way MLR 


9311 l_Mixed Lymphocyte 
~ eaction Two Way MLR 


93 1 12_Mononuclear Cells 
PBMCs) resting 


93 1 13_Mononuclear Cells 
TBMCs) PWM 


93 1 14_Mononuclear Cells 
TBMCs) PHA-L 


93249 Ramos 


93250_Ramos (B 
cell) ionomycin 


hocytes PWM 


93350J3 lymphoytes_CD40L 
and IL-4 


92665 EOL-1 

(Eosinophil)_dbcAMP 

differentiated 


93248_EOL-l 

(Eosinophil)_dbcAMP/PMAiono 
tin 


93356 Dendritic Cells none 


93355 JDendritic Cells JLPS 100 
ml 


93775_Dendritic Cellsanti- 
CD40 


3774 Monocytes resting 




93107 astrocytes restin 


93 1 08_astrocytesJTNFa (4 ng/ml) 
and ELlb (1 ng/ml) 


92666 KU-8 12 (Basophil) restin; 


92667 KU-812 
“ asophil) PMA/ionoycin 


93579_CCD1106 
.eratinocytes) none 


93580 CCD1106 

(Keratinocytes)_TNFa and EFNg 
** 


93791 Liver Cirrhosis 


93577 NCI-H292 


93358 NQ-H292 IL-4 


93360 NCI-H292 IL-9 


93359 NCI-H292 IL-13 


3357 NCI-H292 IFN gamma 


93777 IIPAEC - 


93778_HPAEC_II4 beta/TNA 
alpha 


93254_Normal Human Lung 
ibroblast none 


PCT/US01/31248 


11.1 








l93257_Normal Human Lung 
Fibroblast IL4 

24.7 

93256_Normal Human Lung 
Fibroblast IL-9 

19.2 

93255_Normal Human Lung 
Fibroblast EL-13 

14.3 


93106__Dermal Fibroblasts 
CCD1070_resting 

47.0 

93361_Dermal Fibroblasts 
CCD 1070 TNF alpha 4 ng/ml 

42.3 

93 1 OSDermal Fibroblasts 
CCD 1070 IL-1 beta 1 ng/ml 

20.2 

93772_dermal fibroblastJFN 
gamma 

9.2 

93771 dermal fibroblast IL4 

22.1 

93260 EBD Colitis 2 

1.1 

93261 ffiD Crohns 

1.0 
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11.7 

735010 Colon normal 

4.1 

93581 Macrophages resting 

41.8 

735019 Lung none 

8.9 

93582_Macrophages_LPS 100 
ng/ml 

6.8 

64028-1 Thymus none 

10.5 

93098_HUVEC 
(Endothelial) none 

35.8 

64030-1 Kidney none 

3.6 

93099_HUVEC 
(Endothelial) starved 

58.2 




Table 43. Panel CNS 1 


Relative Expression(%) 


Tissue Name 



102633 BA4 Control 

47.4 

40.3 

102641 BA4Control2 

74.3 

47.3 

102625 BA4 Alzheimer's2 

16.6 

5.6 

102649 BA4 Parkinson’s 

40.9 

42.6 

102656 BA4 Parkiiison's2 

100.0 

74.7 

102664 BA4 Huntington’s 

41.3 

33.2 

102671 BA4 Huntington’s 2 

18.3 

6.2 

102603 BA4PSP 

8.4 

13.1 

102610 BA4 PSP2 

35.5 


102588 BA4 Depression 

26.1 

21.6 

102596 BA4 Depression2 

6.0 

3.0 

102634 BA7 Control 

75.7 

32.8 

102642 BA7 Control2 

75.9 

46.0 

102626 BA7 Alzheimer's2 

6.1 

2.2 

102650 BA7 Parkinson’s 

27.3 

14.1 

102657 BA7 Parkmson's2 

30.2 

40.3 

102665 BA7 Huntington’s 

43.5 

37.4 

102672 BA7 Huntington's2 

44.5 

27.9 

102604 BA7PSP 

47.9 

55.9 

102611 BA7PSP2 

23.5 


102589 BA7 Depression 

20.7 

18.7 

102632 BA9 Control 

33.5 

25.7 

102640 BA9 Control 

81.2 

72.2 

102617_BA9 Alzheimer’s 

5.1 

13.9 

102624 BA9 Alzheimer's2 

29.0 

15.6 

102648 BA9 Parkinson's 

46.8 

33.0 

102655 BA9 Parkinson's2 

61.1 

95.9 

102663 BA9 Huntington's 

67.5 

100.0 

102670 BA9 Huntington's2 

20.5 

12.9 

102602 BA9 PSP 

9.5 

18.6 

102609 BA9 PSP2 

3.6 

12.5 

102587 BA9 Depression 

10.4 

10.2 

102595 BA9 Depression2 

5.4 

11.3 
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1102635 BA17 Control 
102643 BA 17 ControI2 
102627 BA 17 Alzheimer , s2 
102651 BA 17 Parkinson's 
102658 BA17 Parkinson's2 
102666 BA 17 Huntington's 
102673 BA 17 Huntmgton's2 
102590 BA 17 Depression 
102597 BA17 Depression2 

102605 BA 17 PSP 

102612 BA17PSP2 

102637 Sub Nigra Control 
102645 Sub Nigra Control2 


102629 Sub Nigra Alzheimer , s2 
102660 Sub Nigra Parkmson , s2 
102667 Sub Nigra Huntington's 



102614_Sub Nigra PSP2 

102592 Sub Nigra Depression 

102599 Sub Nigra Depression2 
102636 Glob Palladus Control 
102644 Glob Palladus Control2 
102620 Glob Palladus Alzheimer's 
102628 Glob Palladus Alzheimer's2 
102652 Glob Palladus Parkinson's 
102659 Glob Palladus Parkinson l s2 

102606 Glob Palladus PSP 

102613 Glob Palladus PSP2 
102591 Glob Palladus Depression 

102638_Temp Pole Control 

102646 Temp Pole Control2 

102622 Temp Pole Alzheimer's 
102630 Temp Pole Alzheimer^ 
102653 Temp Pole Parkinson's 
102661 Temp Pole Parkinson^ 
102668 Temp Pole Huntington's 

102607 Temp Pole PSP 

102615 Temp Pole PSP2 

102600 Temp Pole Depression2 

102639 Cing Gyr Control 

102647 _Cing Gyr Control2 

102623 _Cing Gyr Alzheimer's 

102631 Cing Gyr Alzheimer 

102654 Cing Gyr Parkinson's 

102662 Cing Gyr Parkinson's2 
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102669 Cing Gyr Huntington's 

84.9 

77.9 

102676 Cing Gyr Huntington's2 

22.1 

7.2 

102608 Cing Gyr PSP 

26.1 

19.6 

102616 Cing Gyr PSP2 

8.9 

11.3 

102594 Cing Gyr Depression 

12.7 

11.5 

102601 Cing Gyr Depression2 

8.5 

10.8 



Tissue Name 


102601 Cine Gyr Depression 


102594 


102616 


102608 


102676 


102669 


102662 


102654 


102631, 

102623 


102647 


102639 


102600 


102615 


Cing Gyr Depression 


Cine Gyr PSP2 


Cine Gyr PSP 


Cine Gyr Himtington's2 


Cine Gyr Huntington's 


Cine Gyr Parkins on's2 


Cing Gyr Parkinson's 


Cing Gyr Alzheimer^ 
Cine Gyr Alzheimer’s 


Cine Gyr Control2 


Cing Gyr Control 


Temp Pole Depression2 


Temp Pole PSP2 


102607 Temp Pole PSP 


102668 


102661 




Pole Huntington's 
Pole Parkinson's2 


102653 Temp Pole Parkinson's 



102630 


102622 


102646 


102638 


102591 


102613 


102606 


102659 


102652 


102628 


102620 


102644 


102636 


102599 


102592 


102614 


Temp Pole Alzheimer’s2 


Temp Pole Alzheimer's 


Temp Pole Control2 


Temp Pole Control 


Glob Palladus Depression 


Glob Palladus PSP2 

Glob Palladus PSP 

Glob Palladus Parkinson's2 


Glob Palladus Parkinson's 


Glob Palladus Alzheimer's2 


Glob Palladus Alzheimer’s 


Glob Palladus Control2 


Glob Palladus Control 

Sub Nigra Depression2 


Sub Nigra Depression 


Sub Nigra PSP2 


Relative Expression(%) 


cns_Lltm673 
3t ag2458 b2 
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102674 Sub Nigra Huntington^ 
102667 Sub Nigra Huntington's 
102660 Sub Nigra Parkinson^ 
102629 Sub Nigra Alzheimer's2 
102645 Sub iftigra Control2 

102637 Sub Nigra Control 

102597 BA17 Depression# 

102590 BA 17 Depression 

102612 BA17 PSP2 

102605 BA17 PSP 

102673 BA 17 Huntington^ 
102666 BA 17 Huntington’s 
102658 BA17 Parkinson's2 

102651 BA17 Parkinson's 

102627 BA17 Alzheimer l s2 

102643 BA17 Control 

102635 BA17 Control 

102595 BA9 Depression2 

102587 BA9 Depression 

102609 BA9PSP2 


102602 BA9 PSP 


102670 BA9 Huntmgton t s2 


102663 BA9 Huntington’s 


102655 BA9 Parkmson‘s2 


102648 BA9 Parkinson's 


102624 BA9 Alzheimer’s2 


102617 BA9 Alzheimer's 


102640 BA9 Control 


102632 BA9 Control 


102589_BA7 Depression 


102611 BA7PSP2 


102604 BA7PSP 


102672 BA7 Himtington's2 


102665 BA7 Huntington's 


102657 BA7 Parkinson's2 


102650 BA7 Parkinson's 


102626 BA7 Alzheimer's2 


102642 BA7 Control 


102634 BA7 Control 


102596 BA4 Depression2 


102588 BA4 Depression 


102610 BA4PSP2 


102603 BA4PSP 


102671 BA4 Huntington r s2 


102664 BA4 Huntington's 


6.0 


10.7 


31.2 


23.6 
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102656 BA4 Parkinson , s2 

100.0 

93.1 

102649 BA4 Parkinson's 

58,9 

55.2 

102625 BA4 Alzheimer , s2 

8.2 

2.2 

102641 BA4Control2 

39.1 

0.0 

102633 BA4 Control 

43.8 

51.1 


Table 45. Panel CNS_Neurodegeneration_vl.O 


Tissue Name 

Relative 

Expression(%) 

Tissue Name 

Relative 

Expression(%) 

tm7017t_ 
ag2458 b2 s2 

tm7017t_ 
ag2458 b2 s2 

AD 1 Hippo 

2.8 

Control (Path) 3 Temporal Ctx 

1.5 

AD 2 Hippo 

6.2 

Control (Path) 4 Temporal Ctx 

11.6 

AD 3 Hippo 

1.1 

AD 1 Occipital Ctx 

3.4 

AD 4 Hippo 

1.6 

AD 2 Occipital Ctx (Missing) 

0.0 

AD 5 hippo 

59.9 

AD 3 Occipital Ctx 

1.1 

AD 6 Hippo 

12.9 

AD 4 Occipital Ctx 

6.3 

Control 2 Hippo 

7.2 


17.5 

Control 4 Hippo 

2.2 

AD 6 Occipital Ctx 

38.1 

Control (Path) 3 Hippo 

1.0 

Control 1 Occipital Ctx 

0.8 


2.4 

Control 2 Occipital Ctx 

16.6 

AD 2 Temporal Ctx 

9.8 

Control 3 Occipital Ctx 

4.2 


1.1 

Control 4 Occipital Ctx 

1.5 

AD 4 Temporal Ctx 

5.5 

Control (Path) 1 Occipital Ctx 

22.9 

AD 5 Inf Temporal Ctx 

100.0 

Control (Path) 2 Occipital Ctx 

3.5 

AD 5 SupTemporal Ctx 

46.5 

Control (Path) 3 Occipital Ctx 


AD 6 Inf Temporal Ctx 

14.2 

Control (Path) 4 Occipital Ctx 

3.6 

AD 6 Sup Temporal Ctx 

17.9 

Control 1 Parietal 

1.9 

Control 1 Temporal Ctx 

1.9 

Control 2 Parietal 

27.9 

Control 2 Temporal Ctx 

13.6 

Control 3 Parietal 

7.8 

Control 3 Temporal Ctx 

5.7 

Control (Path) 1 Parietal 

24.8 

Control 4 Temporal Ctx 

2.3 

Control (Path) 2 Parietal 

8.9 

Control (Path) 1 Temporal Ctx 

16.7 

Control (Path) 3 Parietal 

1.2 

Control (Path) 2 Temporal Ctx 

9.4 

Control (Path) 4 Parietal 

16.1 


Panel 1.3D Summary: Ae2458 Results from two experiments using the same probe 
5 and primer sets are in very good agreement. Highest expression is seen in breast cancer in both 
runs (CT = 28-30). The NOV6A gene is expressed at moderate levels across a wide variety of 
cancerous cell lines as opposed to normal tissues. Thus, the expression of this gene could be 
used to distinguish cell line derived samples from normal tissue derived samples. In addition, 
since the cell lines are derived from cancerous tissue, expression of the NOV6A gene 
10 potentially could be used to distinguish cancerous material from normal material and 

specifically, as a marker for breast cancer. Finally, since the expression of this gene is largely 
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associated with cancerous cells, therapeutic modulation of this gene product, through the use 
of small molecule drugs or antibodies, might be beneficial in the treatment of breast or other 
cancers. 

Panel 2D Summary: Ag2458 In this experiment, expression of the NOV6A gene is 
5 most pronounced in lung cancer with a CT of 28.4. Other tissues also demonstrating 

significant expression are ocular melanoma (CT = 28.8), bladder cancer (CT = 29.0), ovarian 
cancer and gastric cancers. The NOV6A gene appears to show a stronger association with 
malignant tissue as compared to normal adjacent tissue. For instance, there is at least a 2 to 3 
fold difference in expression level between malignant tissue and normal adjacent tissue 
10 samples derived from gastric, ovary, lung and colon cancers. Thus, the NOV6A gene could be 
used to distinguish between malignant and normal tissues of the stomach, ovary, lung and 
colon. In addition, therapeutic modulation of this gene product, through the use of small 
molecule drugs or antibodies might be of benefit in the treatment of the associated cancers. 

Panel 3D Summary: Ag2458 The NOV6A gene is highly expressed in lung cancer 
15 (CT=27.4) and expressed at moderate/low level among all the tissue samples in the panel. 

Please see panel 2D for a discussion of potential utility for this expression profile. 

Panel 4D Summary: Ag2458 The NOV6A gene is highly expressed in an activated B 
cell line, Ramos (26.8) and in primary B cells activated by PWM(27.3). The gene is also 
expressed at moderate/low levels among most of the tissues in the sample regardless of 
20 treatment. 

Since file NOV6A gene most probably encodes a neurolysin like molecule with 
potential enzymatic activity, it may be important in maintaining normal cellular functions in a 
number of tissues. Therapies designed with the protein encoded by the NOV6A gene could be 
important in regulating cellular viability or function. 

25 Panel CNS_1 Summary: Ae2458 Results from two experiments using the same 

probe/primer set are in good agreement. Highest expression of the NOV6A gene occurs at 
moderate levels (CT = 30.7) in Bradman’s Area 4 from a Parkinson’s patient and Bradman’s 
Area 9 from a Huntington’s patient (CT = 30.2). This gene is expressed at moderate/low levels 
across most of the tissues (healthy and diseased) in the sample. Please see panel 
30 CNS_neurodegeneration_vl .0 for potential utility of this gene in diseases of the CNS. 

Panel CNS_1.1 Summary: Ag2458 Results from two experiments using the same 
probe/primer set are in very good agreement. Highest expression of the NOV6A gene occurs 
in Bradman’s Area 4 in a Parkinson’s patient (CT=31.6) and Bradman’s Area 9 in a control 
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patient (CT=32.2). Please see panel CNS_neurodegeneration_V1.0 for a discussion of 
potential utility of this gene in diseases of the CNS. 

Panel CNS_Neurodegeneration_vl.O Summary Ae2458 The NOV6A gene is highly 
expressed in the a tissue sample from the inferior temporal cortex from an Alzheimer’s patient 
5 (CT = 27.6) and expressed at moderate levels in samples from the occipital cortex (CT = 29), 
superior temporal cortex (CT = 28.7), and the hippocampus (CT = 28.4) of an Alzheimer’s 
patien. Significant expression is also detected in tissue samples derived from a control patient 
originating in the parietal region (CT = 29.6), and occipital cortex (CT = 29.7) regions of the 
brain. Expression of this gene is detectable at moderate/low levels in most of the tissues in this 
10 sample. The wide expression of the gene across many tissues involved in the central nervous 
system indicates that the NOV6A gene, which encodes a neurolysin-lilce molecule with 
enzymatic activity, has specific function and utility to CNS processes. Aminopeptidases are 
increased in Huntington’s disease, and mediate neurotoxic processing of A-beta in 
Alzheimer’s disease brains, indicating that agents that inhibit the activity of these enzymes 
15 may be useful in treating neurodegenerative disorders, including Alzheimer’s disease and 

Huntington’s disease. Metallopeptidases have been implicated in the normal and disease-state 
processing of peptides involved in neurological, endocrine and cardiovascular functions. In 
this context, specific inhibitors of these enzymes could selectively modulate peptide levels and 
thus have considerable therapeutic potential for the treatment of stroke, epilepsy, 

20 schizophrenia and depression. Thus, therapeutic modulation of the protein encoded by the 
NOV6A gene, may have considerable efficacy in treating these central nervous system 
disorders. (Shrimpton and Smith, J Pept Sci 6:251-63, 2000; Saido, Neurobiol Aging 19:S69- 
75, 1998; Kaneko et al.. Neuroscience 104:1003-11, 2001; Mantle et al., J Neurol Sci. 131:65- 
70, 1995.) 

25 NOV7a: gamma-aminobutyric acid (GABA) transporter-like 

Expression of the NOV7a gene (bal22ol) was assessed using the primer-probe sets 
Agl481and Ag2307 described in Tables 46 and 47. Results of the RTQ-PCR runs are shown 
in Tables 48, 49, 50, 51, 52, 53, and 54. 

30 Table 46 . Probe Name Agl481 


Primers 

Sequences 

TM 

Length 

Start 

Position 

SEQ ID NO: 

Forward 

5 • -TGGGAGAAGGTCAAGTTCTACA-3 ' 

58.8 

22 

1020 

170 

Probe 

FAM-5 1 - ATCTCCATTGG CATCATCGTGTTCAG - 
3 1 -TAMRA 

69.2 

26 

1062 

171 

Reverse 

5 * -GCAGGAAGATCTGAGACGTGTA- 3 1 

59.5 

22 

1089 

172 
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Table 47. Probe Name Ag2307 


Primers 

Sequences 

TM 

Length 

Start 

Position 

SEQ ID NO: 

Forward 

5 1 -GGAACTTCTTGACGTCGATGTA-3 ' 

59.2 

22 

705 

173 

Probe 

TET-5 ' -AACTTGACCTTCTCCCAGGCCCAGT- 
3 1 -TAMRA 

70 

25 

728 

174 

Reverse 

5 » -TCGTCATCAATATCCTGGTCAT- 3 • 

59.3 

22 

779 

175 



CNS ca. (glio/astro) U87-MG 


CNS ca. (glio/astro) U-118-MG 


CNS ca. (astro) SW1783 


CNS ca.* (neuro; met ) SK-N-AS 


CNS ca. (astro) SF-539 


CNS ca. (astro) SNB-75 


CNS ca. (glio) SNB-19 



Fetal Skeletal 
Skeletal muscle 


one marrow 



Colorectal 
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Stomach 


Small intestine 


Colon ca. SW480 


Colon ca.* (SW480 met)SW620 


Colon ca. HT29 


Colon ca. HCT-116 


Colon ca. CaCo-2 


83219 CC Well to Mod Diff 
0D03866) 


Colon ca. HCC-2998 


Gastric ca.* (liver met) NCI-N87 


ladder 


rachea 


enal ca. 786-0 


enal ca. A498 


Renal ca. RXF 393 


enal ca. ACHN 


enal ca. UO-31 


enal ca. TK-10 



.iver ca. (hepatoblast) HepG2 


Lung ca. (small cell) LX-1 


Lung ca. (small cell) NCI-H69 


Lung ca. (s.cell vai.) SHP-77 


Lung ca. (large ceU)NCI-H460 
Lung ca. (non-sm. cell) A549 
Lung ca. (non-s.cell) NCI-H23 


ung ca (non-s.cell) HOP-62 


Lung ca. (non-s.cl) NCI-H522 


SW 900 


NCI-H596 



reast ca.* (pi. effusion) MCF-7 


reast ca.* (pl.ef) MDA-MB-23 1 


reast ca.* (pi. effusion) T47D 


reast ca. BT-549 


breast ca. MDA-N 



Ovarian ca. OVCAR-3 


Ovarian ca. OVCAR-4 
Ovarian ca. OV CAR-5 
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elanoma UACC-62 


elanoma M14 


Melanoma LOX IMVI 


elanoma* (met) SK-MEL-5 


dipose 


0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Table 49 . Panel General_screening_panel_vl .4 



Relative Expression(%) 


General screeni 



ng^jjanel vl.4 

tm7150f agl481 


(384)tm6981f a 

_bl 

Tissue Name 

gl481 b2 



6005-01 Human adipose 


112193 Metastatic melanoma 


112192 Metastatic melanoma 


95280 Epidermis (metastatic melanoma' 


95279 Epidermis (metastatic melanoma' 


Melanoma (met) SK-MEL-5 


112196 Tongue (oncolo 


113461 Testis Pool 


restate ca.(bone met) PC-3 

113455 Prostate Pool 


103396 Placenta 


113463 Uterus Pool 


Ovarian carcinoma OVCAR-3 


Ovarian carcinoma(ascites) SK-OV-3 


95297 Adenocarcinoma ( ov 


Ovarian carcinoma OVCAR-5 


Ovarian carcinoma IGROV-1 


Ovarian carcinoma OVCAR-8 


103368 Ov 


CF7 breast carcinoma(pleural effusion 


reast ca. (pleural effusion) MDA-MB-231 


112189 ductal cell carcinoma(breast 


reast ca. (pleural effusion) T47D 


reast carcinoma MDA-N 



0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.1 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 
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94921 Small cell carcinoma of the lung 
Lung ca.(small cell) LX-1 


94919 Small cell carcinoma of the 1 



Lung ca.(s.cell var.) SHP-77 

0.0 

0.0 

95268 Lung (Large cell carcinoma) 

0.0 


94920 Small cell carcinoma of the lung 

0.0 

l 

Lung ca.(non-s.cell) NCI-H23 

0.0 


Lung ca.(large cell) NCI-H460 

0.0 

0.0 

Lung ca.(non-s.cell) HOP-62 

0.0 


Lung ca.(non-s.cl) NCI-H522 

62.3 

43.4 

103392 Liver 

0.0 

0.0 


103393 Fetal Liver 


0.0 


0.0 



112188 renal cell carcinoma 


Renal ca. ACHN 


112190 Renal cell carcinoma 


Renal ca. TK-10 


Bladder 


Gastric ca.(liver met) NCI-N87 


112197 Stomach 


[94938 Colon Adenocarcinoma 


Colon ca. SW480 


0.0 


. 0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



Colon ca.(SW480 met) SW620 


0.0 

Colon ca. HT29 


0.0 

Colon ca. HCT-116 


0.4 

Colon ca. CaCo-2 

0.0 

0.0 


83219 CC Well to Mod Diff (QDQ3866) 

94936 Colon Adenocarcinoma 

94930 Colon 

94935 Colon Adenocarcinoma 




113468 Colon Pool 

0.2 

0.0 

113457 Small Intestine Pool 

0.2 

0.0 

1 13460_Stomach Pool 

0.0 

0.0 

113467 Bone Marrow Pool 

0.0 

0.0 

103371 Fetal Heart 

0.0 

0.0 

1 1 345 l_Heart Pool 

0.1 

0.0 


0.2 

0.0 

103372 Fetal Skeletal Muscle 

0.0 

0.0 
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113456 Skeletal Muscle Pool 


113459 Spleen Pool 

113462 Thymus Pool 

CNS ca. (glio/astro) U87-MG 

mmsmsm a—— 

CNS ca. (neuro;met) SK-N-AS 

95264 Brain astrocytoma 

CNS ca. (astro) SNB-75 

CNS ca. (glio) SNB-19 

CNS ca. (glio) SF-295 

113447 Brain (Amygdala) Pool 

103382 Brain (cerebellum) 

64019-1 brain(fetal) 

113448 Brain (Hippocampus) Pool 

113464 Cerebral Cortex Pool 

1 1 3449_Brain (Substantia nigra) Pool 

113450 Brain (Thalamus) Pool 

103384_Brain (whole) 

113458 Spinal Cord Pool 

103375 Adrenal Gland 


1 13454_Pituitary gland Pool 


103397 Salivary Gland 


0.0 



Panel 50 . Panel 2D 














































































WO 02/29058 


PCT/US01/31248 


84141 Prostate NAT (QD04410 


87073 Prostate Cancer (OD04720-01 


87074 Prostate NAT (OD04720-02' 


ormal Lung GENPAK 061010 


83239 Lung Met to Muscle (0D04286 






84 1 37 Lung NAT (OD03 12 


84871 Lung Cancer (OD04404 


84872 Lung NAT COD 04404 


84875 Lung Cancer (OD04565 


84876 Lung NAT (OD04565 


85950 Lung Cancer (OD04237-01' 


85970 Lung NAT (OD04237-02 


83255 Ocular Mel Met to Liver (ODO4310 


83256 Liver NAT (ODO4310 


84139 Melanoma Mets to Lung (OD04321 


84138 Lung NAT (OD04321 


'ormal Kidney GENPAK 061008 


83786 Kidney Ca, Nuclear grade 2 (OD04338 


83787 Kidney NAT COD04338 


83788 Kidney Ca Nuclear grade 1/2 (ODQ4339 

83789 Kidney NAT (OD04339) 


83790 Kidney Ca, Clear cell 


83791 Kidney NAT /OD04340 


83792 Kidney Ca, Nuclear grade 3 (OD04348 


83793 Kidney NAT (OD04348' 


87474 Kidney Cancer (OD04622-01 


87475 Kidney NAT (OD04622-03 


85973 Kidney Cancer (OD04450-01 


85974 Kidney NAT (OD04450-03 


Kidney Cancer Clontech 8120607 


Kidney NAT Clontech 8120608 


Kidney Cancer Clontech 8120613 


Kidney NAT Clontech 8120614 


idney Cancer Clontech 9010320 


Kidney NAT Clontech 9010321 


'ormal Uterus GENPAK 061018 


Uterus Cancer GENPAK 06401 1 


ormal Thyroid Clontech A+ 6570-1 


oid Cancer GENPAK 064010 


oid Cancer INVITROGEN A302152 


oid NAT INVITROGEN A302153 


ormal Breast GENPAK 061019 


184877 Breast Cancer (OD04566) 
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85975 Breast Cancer (OD04590-01 


85976 Breast Cancer Mets (OD04590-03 


87070 Breast Cancer Metastasis (OD04655-05 


GENPAK Breast Cancer 064006 


reast Cancer Res. Gen. 1024 


reast Cancer Clontech 9100266 


Breast NAT Clontech 9100265 


Breast Cancer INVITROGEN A209073 


reast NAT INVITROGEN A2090734 


ormal Liver GENPAK 061009 


Liver Cancer GENPAK 064003 


Liver Cancer Research Genetics RNA 1025 


Liver Cancer Research Genetics RNA 1026 


aired Liver Cancer Tissue Research Genetics RNA 6004-T 


aired Liver Tissue Research Genetics RNA 6004-N 


aired Liver Cancer Tissue Research Genetics RNA 6005-T 


Paired Liver Tissue Research Genetics RNA 6005-N 


onnal Bladder GENPAK 061001 


ladder Cancer Research Genetics RNA 1023 


Bladder Cancer INVITROGEN A3Q2173 

87071 Bladder Cancer (OD047 18-01) 


87072 Bladder Normal Adjacent (QD04718-03 
lormal Ovary Res. Gen. 


Ovarian Cancer GENPAK 064008 


87492 Ovary Cancer (OD04768-07 


87493 Ovary NAT (DD04768-08 


ormal Stomach GENPAK 061017 


Gastric Cancer Clontech 9060358 


AT Stomach Clontech 9060359 

Gastric Cancer Clontech 9060395 


AT Stomach Clontech 9060394 


Gastric Cancer Clontech 9060397 



N 

AT Stomach Clontech 9060396 

0.0 

0.0 

Gastric Cancer GENPAK 064005 

0.0 

0.0 


Panel 51. Panel 3D 


Tissue Name 

Relative 

Expression(%) 

Tissue Name 

Relative 

Expression(%) 

3dtm4953f 

agl481 

3dtm4953f_ 

agl481 

94905_D aoy_Medulloblastoma/ 
Cerebellum sscDNA 

0.0 


0.0 

94906_TE67 l_Medulloblastom/ 
Cerebellum sscDNA 

0.0 

94955_ES-2_Ovarian clear cell 
carcinoma sscDNA 

0.0 

94907_D283 

Med_Medulloblastoma/ Cereb ell 

0,0 

94957_Ramos/6h stim_ Stimulated 
with PMA/ionomycin 6h sscDNA 

0.0 









































































um_sscDNA 


94908_PFSK-l_Primitive 

Neuroectodemial/CerebeUiiin_ss 

cDNA 


|94909 XF-498 CNS sscDNA 


94910_SNB- 
78 CNS/glioma sscDNA 


9491 1_SF- 

268 CNS/glioblastoma sscDNA 


949 12JT98G J31ioblastoma_ssc 
NA~ 





4914 Cerebellum sscDNA 


96777 Cerebellum sscDNA 



949 1 9 JNCI-H 1 46_Small cell 
lung 

cancer/neuroendocrine sscDNA 


4920_NCI-H526__Small cell 
lung 

cancer/neuroendocrine sscDNA 


94921 _NCI-N4 1 7_Small cell 
lung 

cancer/neuroendocrine sscDNA 


94923_NCI-H82_Small cell lung 
cancer/neuroendocrine sscDNA 


4924_NCI-H 1 57_S quamous 
cell lung cancer 
metastasis) sscDNA 


94925_NCI-H1 155_Large cell 
lung 

cancer/neuroendocrine sscDNA 


94926_NCI-H 1 299_Large cell 
lung 

cancer/neuroendocrine sscDNA 


94927_NCI-H7 27__Lung 
carcinoid sscDNA 


94928_NCI-UMC- 1 l_Lung 

carcinoid_sscDNA 

94929_LX- l_Small cell lung 
cancer sscDNA 


94930_Colo-205_Colon 
cancer sscDNA 


94931 KM12 Colon 


94962_MEG-0 l_Chxonic 
myelogenous leukemia 

megokaryoblast) sscDNA 

94963JRajiJBurkitt , s 
lymphoma sscDNA 


949 64_D audi_B urkitt's 
homa sscDNA 


94965_U266JB-cell 
lasmacytoma/myeloma sscDNA 




4972_JMl_pre-B-cell 

homa/leukemia sscDNA 


94973 Jurkat_T cell 
leukemia sscDNA 



94974JTF- 

1 Erythroleukemia sscDNA 


94975_HUT 78_T-cell 
homa sscDNA 


94977 U93 7_Histiocytic 
ymphoma sscDNA 





94980_KU-8 12_Myelogenous 
leukemia sscDNA 


9498 l_769-P_Clear cell renal 
carcinoma sscDNA 


94983_Caki-2_Clear cell renal 
carcinoma sscDNA 


94984_SW 839_Clear cell renal 
carcinoma sscDNA 


949 8 6_G40 lJWilms' 
tumor sscDNA 


94987_Hs766T_Pancreatic 
carcinoma (LN 
etastasis) sscDNA 


9498 8_CAP AN- 1 _P ancreatic 
adenocarcinoma (liver 
tastasis) sscDNA 


949 89_SU 86.8 6_P ancre atic 
carcinoma (liver 
etastasis) sscDNA 


94990_BxPC-3JPancreatic 
adenocarcinoma sscDNA 


9499 l_HPAC_Pancreatic 
adenocarcinoma sscDNA 


94992_MIA PaCa-2 JPancreatic 
carcinoma sscDNA 


94993 CFPAC-1 Pancreatic 
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cancer_sscDNA 


94932JKM20L2_Colon 
cancer sscDNA 


94933_NCI-H7 1 6_Colon 
cancer sscDNA 


94935_SW-48_Colon 
adenocarcinoma sscDNA 


9493 6_SW 111 6_Colon 
adenocarcinoma sscDNA 


94937_LS 174T_Colon 
denocarcinoma sscDNA 


94938_SW-948__Colon 
denocarcinoma sscDNA 


94939_SW-480_Colon 
adenocarcinoma sscDNA 


94940_NQ-SNU-5_Gastric 
carcinoma sscDNA 


94941_KATOm_Gastric 
arcinoma sscDNA 


94946JRF-l_Gastric 
adenocarcinoma sscDNA 


94947_RF-48_Gastric 
adenocarcinoma sscDNA 


96778__MKN-45_Gastric 
carcinoma sscDNA 


94949_NCI-N87_Gastric 
carcinoma sscDNA 


94952_RL95-2_Uterine 
carcinoma sscDNA 


94953_HelaS3_Cervical 
adenocarcinoma sscDNA 





94994 __P ANC- l_Pancreatic 
epithelioid ductal 
carcinoma sscDNA 


94996_T24_B ladder carcinma 
(transitional cell) sscDNA 


94997_5 637 JBladder 
carcinoma sscDNA 


94998 HT - 1 1 97_Bladder 
carcinoma sscDNA 


94999_UM-UC-3_Bladder 
carcinma (transitional 
cell)_sscDNA 


95000_A204_Rhabdomyosarcoma 

sscDNA 


9500 1JHT- 

1080 Fibrosarcoma sscDNA 


95002_MG-63_Osteosarcoma 
one) sscDNA 








95 007_WM2 66- 
Melanoma sscDNA 


5010_DU 145_Prostate 
carcinoma (brain 
etastasis) sscDNA 


9501 2_MDA-MB-468_Breast 
adenocarcinoma sscDNA 


501 3_S CC-4_S quamous cell 
carcinoma of tongue sscDNA 


9501 4_S CC-9J3 quamous cell 
carcinoma of tongue sscDNA 


95015JSCC-15_Squamous cell 
carcinoma of tongue sscDNA 


95017_CAL 27_Squamous cell 
carcinoma of tongue sscDNA 



Table 52. Panel 4D 



Tissue Name 

Relative 

Expression(%) 

4dx4tm4512t 
ag2307 a2 

93768 Secondary Thl anti-CD28/anti- 
CD3 

10.4 

93769 Secondary Th2 anti-CD 2 8/anti- 
CD3 

0.0 

93770 Secondary Trl anti-CD28/anti- 
CD3 

0.0 

93573_Secondary Thl resting day 4-6 
in IL-2 

2.6 

93572_Secondary Th2_re sting day 4-6 
in EL-2 

0.0 


Relative Expression(%) 


4dtm2475f_agl481 
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93571_Secondary Trl_resting day 4-6 
in EL-2 

0.0 

0.0 

0.0 

93568_j)rimary Thl anti-CD28/anti- 
CD3 

2.8 

0.0 

0.0 

93569_primary Th2 anti-CD28/anti- 
CD3 

2.9 

0.0 

0.0 

93570_primary Trl anti-CD 2 8/anti - 
CD3 

3.7 

4.5 

0.0 

93565 primary Thl resting dy 4-6 in 
IL-2 

0.0 

2.9 

0.0 

93566_primary Th2 resting dy 4-6 in 
IL-2 

0.0 

0.0 

0.0 

93567j3rimary Trl resting dy 4-6 in 
IL-2 

2.2 

0.0 

0.0 


14.7 

21.0 

10.3 

93352JLD45RO CD4 
lymphocyte anti-CD28/anti-CD3 

0.0 

7.6 

0.0 

93251_CD8 Lymphocytes anti- 
CD28/anti-CD3 

0.0 

9.7 

0.0 

93353__chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 

0.0 

0.0 

0.0 



93104 LAK cells PMA/ionomycin and 
EL-18 

0.7 

0.0 

0.0 

93578 NK Cells IL-2 resting 

0.0 

0.0 

0.0 


9.5 

19.5 

28.3 

93 1 10_Mixed Lymphocyte 
Reaction Two Way MLR 

0.0 

20.6 

0.0 

9311 1 JVIixed Lymphocyte 
Reaction Two Way MLR 

6.0 


0.0 


1.0 

7.0 

0.0 

93113 Mononuclear Cells 
(PBMCs) PWM 

8.6 

0.0 

0.0 

93114 Mononuclear Cells 
(PBMCs) PHA-L 

0.0 

0.0 

0.0 

93249 Ramos (B cell) none 

0.0 

0.0 

0.0 

93250 Ramos (B cell) ionomycin 

0.0 

0.0 

0.0 

93349 B lymphocytes PWM 

41.6 

70.7 

44.8 


7.6 

23.3 

9.7 

92665_EOL-l (Eosinophil) dbcAMP 
differentiated 

0.0 

0.0 

0.0 

93248_EOL-l 

(Eosinophil) dbcAMP/PMAionomycin 

0.0 

19.3 

0.0 
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93356 Dendritic Cells none 


93355 Dendritic Cells LPS 100 ng/ml 


93775 Dendritic Cells anti-CD40 


93774 Monocytes restin 


93776 Monocytes LPS 50 ne/ml 


93581 Macrophages restin 


93582 Macrophages LPS 100 ne/ml 


93098 HUVEC (Endothelial) none 


93099 HUVEC (Endothelial) starved 


93100 HUVEC (Endothelial) IL-lb 


93779 JIUVEC (Endothehal) JFN 
amma 


93102_HUVEC (Endothehal)JTNF 
alpha 4* IFN gamma 


93101_HUVEC (Endothelial)_TNF 
alpha + IL4 


93781 HUVEC (Endothehal) IL-11 


93583__Lung Microvascular Endothelial 
Cells none 


93584_Lung Microvascular Endothehal 
Cells_TNFa (4 ng/ml) and ELlb (1 
ng/ml) 


92 662_Micro vascular Dermal 
endothehum none 


92663_Microsvasular Dermal 
endothehum_TNFa (4 ng/ml) and ILlb 
1 ng/ml) 


93773_Bronchial ep ithehum__TNF a (4 
ng/ml) and ILlb (1 ng/ml) ** 


93347 SmaU Airway Epithehum none 


3348_Small Airway Epithehum_TNFa 
4 ng/ml) and ILlb (1 ng/ml) 


92668 Coronery Artery SMC restin 


92669_Coronery Artery SMCJTNFa (4 
g/ml) and ILlb (1 ng/ml 



92666 KU-812 (Basophil) restin 


92667JCU-812 
asophil) PMA/ionoycin 


93579 CCD 1106 (Keratinocytes) none 


93580_CCD1106 

'Keratinocytes) TNFa and EFNe ** 


93791 Liver Cirrhosis 


93577 NQ-H292 


93358 NCI-H292 IL-4 


93360 NCI-H292 IL-9 


93359 NCI-H292 IL-13 


93357 NCI-H292 IFN g amma 


93777 HPAEC - 
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93778 HPAEC IL-1 beta/TNA alpha 

0.0 

0.0 


93254_NormaJ Human Lung 
Fibroblast none 

0.0 

0.0 

0.0 

93253_Normal Human Lung 
FibroblastJTNFa (4 ng/ml) and EL- lb 
(1 ng/ml) 

0.0 

0.0 

0.0 

93257_Normal Human Lung 
Fibroblast IL-4 

0.0 

0.0 

0.0 

93256__Normal Human Lung 
FibroblastEL-9 

0.0 

0.0 

0.0 

93255_Normal Human Lung 
FibrobIast_IL-13 

7.6 

0.0 

0.0 

93258_Normal Human Lung 
Fibroblast IFN gamma 

0.0 

0.0 

0.0 

93 106_Denml Fibroblasts 
CCD 1070 resting 

0.0 

0.0 

0.0 

93361_Dermal Fibroblasts 
CCD 1070 TNF alpha 4 ng/ml 

0.0 

0.0 

0.0 

93 105_Dermal Fibroblasts 
CCD1070 IL-1 beta 1 ng/ml 

3.2 

0.0 


93772 dermal fibroblast IFN gamma 

. 3.1 

0.0 

0.0 

93771 dermal fibroblast IL-4 


0.0 

0.0 

93260 JBD Colitis 2 

0.0 

1.5 

0.0 

93261 IBD Crohns 

0.0 

0.0 

0.0 

735010 Colon normal 

100.0 

100.0 

100.0 

735019 Lung none 

60.8 

33.2 

47.6 

64028-1 Thymus none 

10.6 

0.0 

8.0 

64030- 1 Kidney none 

0.0 

1.0 

11.0 


Table 53. Panel CNS 1 


Tissue Name 

Relative 

Expression(%) 

Tissue Name 

Relative 

Expression(%) 

cnslx4tm6179 
f agl481 al 

cnslx4tm6179 
f agl481 al 

102633 BA4 Control 

1.1 

102605 BA17PSP 

1.2 

102641 BA4 Control 

4.2 

102612 BA17 PSP2 

0.4 

102625 BA4 Alzheimer's2 

0.4 

102637 Sub Nigra Control 

0.7 

102649 BA4 Parkinson's 

2.7 

102645 Sub Nigra Control2 

2.6 

102656 BA4 Parkinson's2 

4.3 

102629 Sub Nigra Alzheimer's2 

0.7 

102664 BA4 Huntington's 

2.3 

102660 Sub Nigra Parkinson's2 

3.8 

102671 BA4 Huntmgton's2 

0.3 

102667 Sub Nigra Huntington’s 

3.0 ! 

102603 BA4PSP 

0.3 

102674 Sub Nigra Huntmgton's2 

1.2 

102610 BA4PSP2 

1.1 

102614 Sub Nigra PSP2 

0.6 

102588 BA4 Depression 

* 0.2 

102592 Sub Nigra Depression 

0.0 

102596 BA4 Depression2 

0.3 

102599 Sub Nigra Depression2 

0.3 

102634 BA7 Control 

1.4 

102636 Glob Palladus Control 

1.8 

102642 BA7 Control 

2.1 

102644 Glob Palladus Control2 

2.4 

102626 BA7 Alzheimer's2 

0.3 

102620 Glob Palladus Alzheimer's 

1.0 

102650 BA7 Parkinson's 

0.4 

102628_Glob Palladus 
Alzheimer*s2 

0.7 
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102657 BA7 Parkinson's! 


102665 BA7 Huntington's 


102672 BA7 Huntington's! 


102604 BA7PSP 


102611 BA7PSP2 


102589 BA7 Depression 


102632 BA9 Control 


102640 BA9 Control 


102617 BA9 Alzheimer's 


102624 B A9 Alzheimer's2 


102648 BA9 Parkinson's 


102655 BA9 Parkinson's2 


102670 BA9 Huntington's2 


102602 BA9PSP 


102609 BA9PSP2 


102587 BA9 Depression 
102595 BA9 Depression! 


102635 BA17 Control 


102643 BA17 Control 


102627 BA17 Alzheimer's! 


102651 BA1 7 Parkinson's 


102658 BA17 Parkinson's2 


102666 BA 1 7 Huntington's 


102673 BA17 Huntington's2 


102590 BA 17 Depression 


102597 BA17 Depression 2 



102652 Glob Palladus Parkinson's 
102659_Glob Palladus 
arkinson's2 


102606 Glob Palladus PSP 


102613 Glob Palladus PSP2 


102591 Glob Palladus Depression 


102638 Temp Pole Control 


102646 Temp Pole Control2 



102622 Temp Pole Alzheimer's 



102668 Te: 


m 

pi 


102630 Temp Pole Alzheimer's2 


102653 Temp Pole Parkinson's 


102661 Temp Pole Parkmson's2 


102607 Temp Pole PSP 



102615 Temp Pole PSP2 


102600 Te 


102639 Cing Gyr Control 


102647 Cing Gyr Control2 


102623 Cing Gyr Alzheimer's 


102631 Cing Gyr Alzheimer's2 


102654 Cing Gyr Parkinson's 


102662 Cing Gyr Parkinson's2 


102669 Cing Gyr Huntington's 


102676 Cing Gvr Huntington's2 


102608 Ci 


102616 Cing Gyr PSP2 


102594 Cing Gyr Depression 


102601 Cing Gyr Depression 


Table 54. Panel CNS_Neurodegeneration_vl .0 



Relative 

Expression(%) 


Relative 

Expression(%) 

Tissue Name 

tm6958f_ 
agl481 alsl 

Tissue Name 

tm6958f_ 
agl481 alsl 

AD 1 Hippo 

3.2 

Control (Path) 3 Temporal Ctx 

2.1 

AD 2 Hippo 

15.9 

Control (Path) 4 Temporal Ctx 

21.1 

AD 3 Hippo 

1.1 

AD 1 Occipital Ctx 

6.2 

AD 4 Hippo 

4.1 

AD 2 Occipital Ctx (Missing) 


AD 5 Hippo 

92.1 

AD 3 Occipital Ctx 

1.5 

AD 6 Hippo 


AD 4 Occipital Ctx 

12.4 

Control 2 Hippo 

28.9 

AD 5 Occipital Ctx 

61.1 

Control 4 Hippo 

1.7 

AD 6 Occipital Ctx 

12.2 

Control (Path) 3 Hippo 

0.7 

Control 1 Occipital Ctx 

0.8 

AD 1 Temporal Ctx 

5.0 

Control 2 Occipital Ctx 

89.8 

AD 2 Temporal Ctx 

18.6 

Control 3 Occipital Ctx 

10.6 

AD 3 Temporal Ctx 

1.7 

Control 4 Occipital Ctx 

0.2 
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AD 4 Temporal Ctx 

9.9 

Control (Path) 1 Occipital Ctx 

69.1 

AD 5 Inf Temporal Ctx 

88.6 

Control (Path) 2 Occipital Ctx 

5.1 

AD 5 Sup Temporal Ctx 

16.9 

Control (Path) 3 Occipital Ctx 

0.4 

AD 6 Inf Temporal Ctx 

17.1 

Control (Path) 4 Occipital Ctx 

12.0 

AD 6 Sup Temporal Ctx 

23.4 

Control 1 Parietal 

2.1 

Control 1 Temporal Ctx 

1.8 

Control 2 Parietal 

17.7 

Control 2 Temporal Ctx 

62.9 

Control 3 Parietal 

15.4 

Control 3 Temporal Ctx 

8.3 

Control (Path) 1 Parietal 

100.0 

Control 3 Temporal Ctx 

3.3 

Control (Path) 2 Parietal 

15.3 

Control (Path) 1 Temporal Ctx 

51.6 

Control (Path) 3 Parietal 

1.2 

Control (Path) 2 Temporal Ctx 

25.7 

Control (Path) 4 Parietal 

32.8 


Panel 1.3D Summary Agl481/Ag2307 Results from experiments using different 
probe and prime sets are in very good agreement. The NOV7a gene is expressed at high to 
moderate levels in all the tissue samples originating from the central nervous system, 
5 including the pituitary gland, amygdala, cerebellum, hippocampus, substantia nigra, thalamus, 
cerebral cortex and spinal cord. Highest expression is detected in the hippocampus region 
(CT=27-30). These high expresson levels of the NOV7a gene suggest that the NOV7a protein 
product may be essential for normal central nervous system function. Thus, expression of the 
NOV7a gene could potentially be used to distinguish brain tissues from other tissues and may 
1 0 also be an excellent target in the treatment of neurpsychiatric disease. 

Moderate expression of the NOV7a gene also occurs in lung cancer cell lines 
(CT=30.4, 31.3). Therefore, in addition to its CNS utility, expression of the NOV7a gene 
could potentially be used to distinguish between lung cancer cell lines and other tissues or cell 
lines. 

1 5 Panel General screening panel vl.4 Summary Ael481 Results from two 

experiments using the same probe and primer set are in excellent agreement. Highest 
expression of the NOV7a gene is seen in the cerebellum (CT = 25) with significant expression 
detected in all the tissues samples originating from regions of the brain including the 
amygdala, hippocampus, cerebral cortex, substantia nigra, thalamus, and spinal cord. In 
20 addition, high expression of the NOV7a gene is present in lung cancer cell lines (CT = 26) The 

results from this panel are in excellent agreement with the expression profile detected in panel 
1.3D. Therefore, these results suggest that expression of the NOV7a gene could be used to 
distinguish normal brain tissue from other tissues. The NOV7a gene could also possibly serve 
as a marker of lung cancer cell lines from other cell lines and tissues. 
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The metabolic expression of the NOV7a gene is limited to the pituitary gland with CT 
values ranging from 29-32. Therefore, the NOV7a protein product may be a small molecule 
target for the treatment of diseases involving the pituitary gland. 

Panel 2D Summary Agl481 Among the tissues samples in this panel, expression of 
5 the NOV7a gene is low but significant in normal colon tissue adjacent to a colon tumor (CT = 
34) as well as in a lung cancer metastasis to muscle (CT = 34.8). Two replicates of this 
experiment follow similar trends with both showing no expression in most tissue samples. 

Thus, this expression profile suggests that expression of the NOV7a gene could potentially be 
used to distinguish between colon cancer and normal tissue. 

10 Panel 2.2 Summary Ag 2307 Expression of this gene in panel 2.2 is low/undetectable 

(Ct values >35) in all samples (data not shown). 

Panel 3D Summary Agl481 High expression of the NOV7a gene is detected in a 
metastatic rhabdomyosarcoma cell line with a CT value of 18.2. Moderate expression is also 
detected in two lung cancer samples (small cell CT =33. 1 ; large cell CT = 32.8) and 
1 5 cerebellum (CT = 28.2). Thus, this gene could be used to distinguish these samples from other 
cell line samples. 

Panel 4D Summary Agl481/Ag2307 Results from two experiments using two 
different probe/primer sets are in excellent agreement. Expression of the NOV7a gene is 
greatest in tissue derived from normal colon (CT = 32) and is also observed at moderate levels 
20 in lung tissue (CT = 33), mitogen stimulated B cells (CT = 32-33), LAK cells stimulated with 
IL-2 and gamma interferon (CT = 33-34), and LAK cells treated with IL-2 and IL-18 (CT = 

34). The NOV7a gene encodes a protein with homology to vesicular GABA tranporters that 
may be active in regulating secretion within the colon and perhaps the lung. The function of 
this type of transporter in leukocytes has not been described. Therepeutic regulation of the 
25 protein encoded by NOV7a could be important in the treatment of colitis as well as diseases 
involving the lung, including asthma and emphysema. 

Panel CNS_1 Summary Agl481 The NOV7a gene is widely expressed at low to 
moderate levels in most of the tissue samples in this panel. Expression of the gene is highest 
(CT = 25) in the temporal pole from an Alzheimer's patient. Panel CNS.01 also shows the 
30 NOV7a gene to be downregulated in the parietal, prefrontal, and cingulated cortex of 
depressed patients. It could therefore make an excellent drug target for schizophrenia. 
Multiple laboratories have shown a GABAergjc deficit in schizophrenia and bipolar diaorder, 
usually a decrease in the number of intemeurons producing GABA. Thus, therapeutic 
modulation or potentiation of this protein to increase the amount of GABA transported to the 
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synaptic vesicles could be of benefit in schizoprenia and/or bipolar disorder. Furthermore, the 
gene for this protein is located on chromosome 20 (specifically at 20ql2), a locus that has 
been linked to schizophrenia. This information, when coupled with the fact that at least 4 
amino acid changing SNPs exist in the coding region of this gene, make the NOV7a gene an 
5 excellent candidate for screening for risk of psychiatric disease. 

Panel CNS_Neurodegeneration_vl.O Summary Agl481_The NOV7a gene shows 
expression at moderate to low levels in most of the tissues in this sample. Highest expression 
is detected in the parietal cortex of a control patient (CT = 28.5). Other tissue samples showing 
moderate levels of expression of the NOV7a gene include the occipital cortex (CT = 29), and 
10 temporal cortex (CT = 29.5) region of a control patient and the occipital cortex (CT = 29.2), 
inferior temporal cortex (CT = 29.7) and hippocampus regions of an Alzheimer’s patient (CT 
= 28.6). Based on this expression profile, this gene does not appear to be differentially 
regulated in Alzheimer’s disease, although this panel does confirm that this gene is expressed 
at moderate to high levels in the CNS. 

1 5 This protein appears to be the human homologue of the rat vesicular GABA transporter 

(V GAT). GABA, the primary inhibitory neurotransmitter in the mammalian brain, is 
synthesized from glutamate in the cytoplasm by two isoforms of glutamic acid decarboxylase 
(GAD65 and GAD67). As with the monoamine neurotransmitters, a vesicular transporter is 
then necessary to transport the transmitter into the synaptic vesicle. This protein is thus 
20 critical for normal CNS function and would make an excellent drug target in neuropsychiatric 
disease. A large number of antiepileptics have been shown to work by either potentiating 
GABA transmission, or by increasing GABA production in intemeurons. Therefore, 
therapeutic induction of the NOV7a gene or its activity may be of benefit in the control of 
seizures. (Gurling et al.. Am J Hum Genet 68:661-73, 2001; Reynolds and Beasley, J Chem 
25 Neuroanat 22:95-100, 2001; Moshe, Neurology 55:S32-40; discussion S54-8, 2000; 
Timmermans and Scheuermann, Eur J Morphol 36:133-42, 1998.) 

NOV10: UNC5 Receptor-like 

Expression of the NOV10 gene (SC121209524_A) was assessed using the primer- 
probe sets Agl522, Agl848, Ag2263, and Ag2422 described in Tables 55, 56, 57, and 
30 58.Results of the RTQ-PCR runs are shown in Tables 59, 60, 61, 62, 63, 64, and 65. 


Table 55 . Probe Name Agl522 


Primers 

Sequences 

TM 

Length 

Start 

Position 

SEQ ID 
NO; 

Forward 

5 1 - TGACTTCGACACAGACAT CACT - 3 ' 

58.4 

22 

1275 

176 

Probe 

TET-5 • -ACTCATCTGCTGCCCTGACTGGTG- 

69.2 

24 

1298 

177 
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3* -TAMRA 

Reverse 

5 ' “CCTTGCCGTCTTAAAGTTGAC-3 1 

Table 56. Probe Name Agl 848 

Primers 

Sequences 

Forward 

5 ' - TGACTTCGACACAGACATCACT- 3 ' 

Probe 

TET-5 1 - ACTCATCTGCTGCCCTGACTGGTG - 
3' -TAMRA 

Reverse 

5 ' -CCTTGCCGTCTTAAAGTTGAC-3 « 



Length 

Start 

Position 

SEQ ID 
NO: 

22 

1242 

179 

- 24 

1265 

180 

21 

1300 

181 




Table 57 . Probe Name Ag2263 


Sequences 


Primers 


Forward 


Probe 




TET-5 1 -ACTCATCTGCTGCCCTGACTGGTG 
3 1 -TAMRA 


Reverse 5 ' -CCTTGCCGTCTTAAAGTTGAC-3 ’ 



Length 

Start 

Position 

SEQ ID 
NO: 

22 

1234 

182 

24 

1257 

183 

21 

1292 

184 




Table 58 . Probe Name Ag2422 


Primers 


Forward 5 ' -GGCTCCCTGGACACTCTCT-3 1 


FAM-5 ’ - 

Probe CTGTCACCACCCAGCTGGGACCTTAT-3 • - 
TAMRA 


everse 5 ' - TGGACAGTGGGATCTTGAAG - 3 1 



Length 

Start 

Position 

SEQ ID 
NO: 

19 

2617 

185 

26 

2654 

186 

20 

2682 

187 




Tissue Name 


mdothelial cells 


Relative 


1.2tm2156t_ 

ag!522 




Tissue Name 


enal ca. 786-0 


nal ca. A498 


Renal ca. RXF 393 


enal ca. ACHN 


Renal ca. UO-31 


enal ca. TK-10 


iver 



Cerebral Cortex 


Spinal cord 


ung ca. (small cell) LX-1 


une ca. (small cell) NCI-H69 


ung ca. (s.cell var.) SHP-77 


une ca. (large cell)NCI-H460 


ung ca. (non-sm. cell) A549 
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CNSca. (glio/astro) U87-MG 


CNS ca. (glio/astro') U-118-MG 


CNS ca. (astro) SW1783 


CNS ca.* (neuro; met ) SK-N- 


CNS ca. (astro) SF-539 


CNS ca. (astro) SNB-75 


CNS ca. (glio) SNB-19 


CNS ca. (glio) U25 1 


CNS ca. (glio) SF-295 


eart 


Skeletal Muscle (new lot* 


one marrow 


us 



hnode 


Colorectal 


Stomach 


Small intestine 


Colon ca. SW480 


Colon ca. CaCo-2 


83219 CC Well to Mod Diff 
0D03866) 

Colon ca. HCC-2998 


Gastric ca.* (liver met) NCI-N87 
ladder 


rachea 



Lung ca. (non-s.cell) NCI-H23 


Lung ca (non-s.cell) HOP-62 



Lung ca. (squam.) NCI-H596 


land 


reast ca.* (pi. effusion) MCF-7 


reast ca.* (plef) MDA-MB- 


M) > W) ill 


reast ca. BT-549 


reast ca. MDA-N 


Ovarian ca. OVCAR-3 


Ovarian ca. OVCAR-4 

Ovarian ca. OVCAR-5 


Ovarian ca. OVCAR-8 


Ovarian ca. IGROV-1 


Ovarian ca.* (ascites) SK-OV-3 



Colon ca. HT29 

0.1 

Prostate 

10.0 

Colon ca. HCT-116 

7 

.5 

s I| HR U« S 1 1 Ji 

0.0 



elanoma Hs688(A).T 






elanoma UACC-62 



elanoma LOX IMVI 

0.0 

elanoma* (met) SK-MEL-5 

1.2 


Table 60 . Panel 1.3D 


Tissue Name 

Relative 

Expression(%) 

Relative 

Expression(%) 

Relative 

Expression(%) 

Relative 

Expression(%) 


1.3dtm4351t 

agl848 

1.3dx4tm5633t a 
g2263 bl 

1.3dtm4220 

ag2422 

Liver adenocarcinoma 

15.8 

12.3 

31.5 

18.3 

Pancreas 

1.7 

1.4 

2.8 

2.9 

Pancreatic ca. CAP AN 2 

6.7 

4.6 

21.7 

5.5 

Adrenal gland i 

3.9 

2.0 

3.5 

3.0 


1.7 

1.5 


2.5 


0.6 

0.2 

2.3 

0.3 

Pituitary gland 

2.1 

1.4 

2.9 

4.3 

Brain (fetal) 

1.4 

1.1 

3.5 

1.1 
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Lung ca. (large cell)NCI- 
”460 


ung ca. (non-sm. cell) 

A.549 

Lung ca. (non-s.cell) NCI 
123 


.ung ca. (squam.) NCI- 
596 


land 


reast ca.* (pi. effusion) 
CF-7 


reast ca.* (pl.ef) MDA- 
MB-231 


reast ca.* (pi. effusion) 
T47D 


reast ca. BT-549 


Ovarian ca. OVCAR-3 


Ovarian ca. OVCAR-4 


Ovarian ca. OVCAR-5 


Ovarian ca. OVCAR-8 


Ovarian ca. 


Ovarian ca. 
OV-3 


terns 


lacenta 


IGROV-1 


* (ascites) SK- 




ostate 


ostate ca. 


* (bone met)PC- 


elanoma Hs688(A).T 











































































































elanoma* (met) 
s688(B).T 


elanoma UACC-62 


elanoma M14 

elanoma LOX IMVI 


elanoma* (met) SK-MEL- 




Tissue Name 

Relative 

Expression(%) 

2dtm4352t_ 

agl848 

Normal Colon GENPAK 
061003 

35.1 

83219 CC Well to Mod Diff 
(0D03866) 

22.5 


Relative 


Relative Expression(%) 


83220 CC NAT (0D0386 





83235 CC Mod Diff 
(0D0392Q) 


83236 CC NAT (ODO3920 


83238 CC NAT (OD03921 


83241 CC from Partial 
Hepatectomy (ODQ43Q9) 


83242 Liver NAT 
(0D043Q9) 


g 



ormal Prostate Clontech 
+ 6546-1 


































































































idney Cancer Clontech 
8120607 


idney NAT Clontech 
8120608 


idney Cancer Clontech 
8120613 


idney NAT Clontech 
8120614 


Kidney Cancer Clontech 
9010320 
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iSI 


ormal Thyroid Clontech 
.+ 6570-1 


hyroid Cancer GENPAK 
064010 


Thyroid Cancer 
INVITROGEN A3 02 152 


yroid NAT 

OGEN A302153 


ormal Breast GENPAK 
061019 



GENPAK Breast Cancer 
064006 


Breast Cancer Res. Gen. 
1024 


reast Cancer Clontech 
9100266 


reast NAT Clontech 
9100265 


Breast NAT INVITROGEN 
A2090734 

7.1 

Normal Liver GENPAK 
061009 

1.6 

Liver Cancer GENPAK 
064003 

1.7 


Liver Cancer Research 
Genetics RNA 1026 


aired Liver Cancer Tissue 
esearch Genetics RNA 
6004-T 


aired Liver Tissue 
Research Genetics RNA 
6004-N 


aired Liver Cancer Tissue 
Research Genetics RNA 
6005 -T 


aired Liver Tissue 
Research Genetics RNA 
6005-N 


ormal Bladder GENPAK 
[061001 
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Bladder Cancer Research 
Genetics RNA 1023 


ladder Cancer 
INVITROGEN A3 02 173 



ISBEEBsini 


Ovarian Cancer GENPAK 
064008 



ormal Stomach GENPAK 
061017 


Gastric Cancer Clontech 
9060358 


AT Stomach Clontech 
9060359 


Gastric Cancer Clontech 
9060395 


AT Stomach Clontech 
9060394 


Gastric Cancer Clontech 
9060397 


AT Stomach Clontech 

9060396 

Gastric Cancer GENPAK 
064005 



Table 62. Panel 3D 


Tissue Name 


94905JDaoy_Medulloblastoma/ 
Cerebellum sscDNA 


94906_TE67 l_Medulloblastom/ 
Cerebellum sscDNA 



94909 XF-498 CNS sscDNA 


94910_SNB- 
78 CNS/glioma sscDNA 


949 1 2_T98 G_Glioblastoma_ssc 
NA 


94955 JES-2_Ovarian clear cell 
carcinoma sscDNA 




94958_Ramos/14h stim_ 
Stimulated with PMA/ionomych 
14h sscDNA 
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A 


96776_SK-N- 




SHJNeuroblastoma 


94 96 8_CA4 6 JBurkitfs 


(metastasis) sscDNA 

94,4 

lymphoma sscDNA 

0.0 


94913_SF- 

295 CNS/glioblastorna sscDNA 


94914 Cerebellum sscDNA 


96777 Cerebellum sscDNA 


94916_NCI- 

H292_Mucoepidermoid lung 
carcinoma sscDNA 


9491 7_DMS- 1 1 4_Small cell 
lung cancer sscDNA 


949 1 8 JDMS-79_Small cell lung 
cancer/neuroendocrine sscDNA 


9491 9_NCI-H 1 4 6 _Small cell 
lung 

cancer/neuroendocrine sscDNA 


94920_NCI-H526_Small ceU 
lung 

cancer/neuroendocrine sscDNA 


9492 1_NCI-N4 1 7_Small cell 
lung 

cancer/neuroendocrine sscDNA 
94923_NCI-H82_Small cell lung ' 
cancer/neuroendocrine sscDNA 


94924_NCI-H 1 57_Squamous 
cell lung cancer 
metastasis) sscDNA 


94925_NCI-H1 1 55_Large cell 
lung 

cancer/neuroendocrine sscDNA 



94927_NCI-H727_Lung 
carcinoid sscDNA 


94928 NCI-UMC- 1 lJLung 
carcinoid sscDNA 


94929 _LX- l_Small cell lung 
cancer sscDNA 


94930_CoIo-205_Colon 
cancer sscDNA 


9493 1_KM 1 2_Colon 
cancer sscDNA 


94932_KM20L2_Colon 
cancer sscDNA 


94933_NCI-H7 1 6_Colon 
cancer sscDNA 


9493 6__S W 111 6_Colon 
adenocarcinoma sscDNA 


94937JLS 174T_Colon 
adenocarcinoma sscDNA 





0.0 

94972_JMl_pre-B-cell 
lymphoma/leukemia sscDNA 

0.0 

94973 _Jurkat_T cell 
leukemiasscDNA 

0.5 

94974JTF- 

1 Erythroleukemia sscDNA 

73.1 

94975_HUT 78_T-cell 
lymphoma sscDNA 

0.0 

94977__U937_Histiocytic 
lymphoma sscDNA 

0.0 

94980_KU-8 12_Myelogenous 
leukemia sscDNA 

0.6 

9498 1 J769-P_Clear cell renal 
carcinoma sscDNA 

0.0 

94983_Caki-2_Clear cell renal 
carcinoma sscDNA 

0.0 

94984_SW 839_Clear cell renal 
carcinoma sscDNA 

0.0 

94986_G401_Wilms' 
tumor sscDNA 

2.8 

94987_Hs7 66T_Pancreatic 
carcinoma (LN 
metastasis) sscDNA 

0.6 

94988_CAPAN- l_Pancreatic 
adenocarcinoma (liver 
metastasis) sscDNA 

3.1 

9498 9_SU 86.8 6_Pancreatic 
carcinoma (liver 
metastasis) sscDNA 

0.4 

94990_BxPC-3_Pancreatic 
adenocarcinoma sscDNA 

22.9 

9499 1_HP AC JPancreatic 
adenocarcinoma sscDNA 

35.7 

94992 MIA PaCa-2_Pancreatic 
carcinoma sscDNA 

0.6 

94993_CFPAC- l_Pancreatic 
ductal adenocarcinoma sscDNA 

1.1 

94994_PANC- l_Pancreatic 
epithelioid ductal 
carcinoma sscDNA 

0.3 

94996_T24_B ladder carcinma 
(transitional cell) sscDNA 

0.0 

94997_5637_Bladder 

carcinoma_sscDNA 

2.2 

94998_HT-1 197_B ladder 
carcinoma sscDNA 

0.4 

94999_UM-UC-3JBladder 
carcinma (transitional 

0.2 
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cell)_sscDNA 


9493 8_SW-948_Colon 
[adenocarcinoma sscDNA 


0.4 


E )00_A204_Rhabdomyosarco 
sscDNA 


0.0 


94939_SW-480_Colon 
adenocarcinoma sscDNA 


0.0 


|95001_HT- 

1080 Fibrosarcoma sscDNA 


7.9 


94940_NCI-SNU-5_Gastric 
carcinoma sscDNA 


1.8 


95002_MG-63_Osteosarcoma 
(bone) sscDNA 


16.3 


94941 JCATO m_Gastric 
carcinoma sscDNA 


17.5 


[95003_SK-LMS~ 
l_Leio myosarcoma 
|(vulva)_sscDNA 


0.0 


94943_NCI-SNU- 1 6_Gastric 
carcinoma sscDNA 


0.7 


9 5 004_S JRH3 0_Rhabdomy o sar c 
oma (met to bone 
marrow) sscDNA 


3.9 


194944 JNCI-SNU- l_Gastric 
[carcinoma sscDNA 


23.0 


95005_A43 l_Epidermoid 
carcinoma sscDNA 


34.9 


94946JRF-l_Gastric 
adenocarcinoma sscDNA 


0.0 


95007_WM266- 
4 Melanoma sscDNA 


0.0 


94947_RF-48_Gastric 
adenocarcinoma sscDNA 

0.0 

95010_DU 145_Prostate 
carcinoma (brain 
metastasis)_sscDNA 

0.0 

96778_MKN-45_Gastric 

carcinomasscDNA 

11.5 


16.3 

94949_NCI-N87_Gastric 

carcinomasscDNA 

24.1 

950 13_SCC-4_Squamous cell 
carcinoma of tongue sscDNA 

0.0 

9495 l_OV CAR-5__0 varian 
carcinoma sscDNA 

3.7 

95014_SCC-9_Squamous cell 
carcinoma of tongue sscDNA 

0.0 

94952_RL95-2_Uterine 

carcinomasscDNA 

4.6 

9501 5_S CC- 1 5_S quamous cell 
carcinoma of tongue sscDNA 

0.0 

94953_HelaS3_Cervical 
adenocarcinoma sscDNA 

5.9 

95017_CAL 27_Squamous cell 
carcinoma of tongue sscDNA 

7.1 


Table 63. Panel 4D 


Tissue Name 

93768_Secondary Thl_anti- 

CD28/anti-CD3 

93769J3econdary Th2_anti- 

CD28/anti-CD3 

93770_Secondary Trl_anti- 

CD28/anti-CD3 

93573_Secondary 

Thl resting day 4-6 in IL-2 


Relative 

Relative 

Relative 

Relative 


Expression(%) 

Expression(%) 



4dtm3214t 

4dtm4353t 

4dtm4222 

agl522 

ag2263 

agl848 

ag2422 

0.0 

0.0 

0.1 

0.2 

0.0 

0.0 

0.0 

0.0 





0.0 


93572_Secondary 
Th2_resting day 4-6 in EL-2 

i 

0.0 

0.0 

93571_Secondary 
Trl_resting day 4-6 in IL-2 

0.0 

0.0 

93568_primary Thl_anti- 
CD28/anti-CD3 

0.1 

0.2 

93569_primaryTh2 anti- 
CD28/anti-CD3 

0.1 

0.1 

93570_primary Trl anti- 
CD28/anti-CD3 

0.2 

0.0 

93565_primary Thl_resting 
dy 4-6 in EL-2 

0.0 

0.0 


>3566^primary Th2 resting 0.0 0.0 


0.0 

0.0 

0.0 

0.2 

0.2 

1.0 

0.2 

0.3 
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dy 4-6 in IL-2 


93567_primary Trl_resting 
dy 4-6 in IL-2 


93351 CD45RA CD4 
lymphocyte__anti-CD2 8/anti- 
CD3 


93352_CD45RO CD4 

lymphocyte_anti-CD28/anti- 

CD3 


93251_CD8 

Lymphocytes_anti- 

CD28/anti-CD3 


93353_chronic CD8 
-ymphocytes 2ry_resting dy 
4-6 in IL-2 


93574_chronic CD 8 
Lymphocytes 2ry_activated 
CD3/CD28 


93354 CD4 none 


93252JSecondary 

Thl/Th2/Trl_anti-CD95 

CH11 


93103 LAK cells restin; 


93788 LAKceUs IL-2 


93787_LAK cells JL-2-ML- 
12 


93789 LAK cells DL-2+IFN 
























93790_LAK cells JL-2+ IL- 
18 


93104JLAK 

cells_PMA/ionomycin and 
IL-18 






93 109_Mixed Lymphocyte 
eaction Two Way MLR 


931 10_Mixed Lymphocyte 
.eaction Two Way MLR 


93 1 13__Mononuclear Cells 
BMCs) PWM 


93249 Ramos 


|93349_B 

hocytes PWM 


93350_B 

lymphoytes__CD40L and IL- 



92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 
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93356 Dendritic Cells none 


93355_Dendritic Cells_LPS 
100 ng/ml 


93775_Dendritic Cells__anti- 
CD40 





93776_Monocytes JPS 50 
ml 


I m 


93 098 JIUVEC 
“ndothelial) none 


93099 JIUVEC 
(Endothelial) starved 


93 100 JIUVEC 
(Endothelial) IL-lb 


93779JIUVEC 
'Endothelial) IFN gamma 


93102 JIUVEC 
(Endothelial)_TNF alpha + 
IFN gamma 


93 101 JIUVEC 
(Endothelial) JT^F alpha + 


ILL&J 









93583 Jung Microvascular 
Endothelial Cells none 


93 5 84 Jung Microvascular 
Endothelial CellsJNFa (4 
g/ml) and ILlb (1 ng/ml) 


92662_Microvascular 
ermal endothelium none 




93773 ^Bronchial 
epithehumJNFa (4 ng/ml) 
and ILlb (1 ng/ml)** 


93347 Jmall Airway 
ithelium none 




93107 astrocytes restin 


93 1 08_astrocytes_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 

92666 KU-812 


























































































(B asophil)_resting 


92667JKLU-812 
~~ asophil) PMA/ionoycin 


93579_CCD1106 
emtinocytes) none 



93577 NCI-H292 


93358 NCI-H292 EL-4 


93360 NCI-H292 IL-9 


93359 NCI-H292 EL-13 


93357 NCI-H292 IFN 





93777 HPAEC - 


93 778 JftPAECJL- 1 
beta/TNA alpha 


93254_Normal Human Lung 
Fibroblast none 




93257__Normal Human Lung 
ibroblast EL-4 



93258_Normal Human Lung 
ibroblast IFN gamma 


93 106_Dennal Fibroblasts 
CCD1070 restin 




nf-.| 


93105_Dermal Fibroblasts 
CCD 1070 EL-1 beta 1 ng/ml 


93- 

fib 


93771_dermal 
fibroblast IL-4 


93260 BD Colitis 2 


93261 BD Crohns 


735010 Colon normal 


735019 Lung none 


64028-1 Thymus none I 


64030-1 Kidney none 






Table 64. Panel CNS 1 


Tissue Name 


Relative 

Expression(% 


PCT/US01/31248 





2.0 

3.3 

3.7 

0.7 

0.2 

2.7 

0.8 

0.3 

1.3 

2.4 

3.0 

4.8 

0.9 

2.9 

4.4 

5.6 

13.7 

18.8 

6.8 

14.9 

17.1 

9.3 

16.7 

12.8 

15.9 

8.6 

9.0 

4.7 

4.7 

5.3 

1.6 

1.0 

2.8 

4.7 

2.6 

6.0 

100.0 

100.0 

100.0 


12.2 

15.2 

45.7 

79.6 

97.3 

30.6 

48.6 

50.3 

27.4 

39.5 

55.9 

42.6 

82.9 

98.6 

27.2 

56.3 

65.5 

19.8 

42.6 

46.7 

70.2 

27.9 

28.9 

8.9 

3.6 

7.9 

17.3 

16.2 

18.9 

0.2 

0.1 

0.5 

0.0 

0.4 

0.8 

8.0 

6.4 

11.3 

47.6 

75.8 

74.7 [ 

10.2 

17.3 

19.6 

3.0 

9.0 

6.5 



Relative 

Tissue Name 

Expression(%) 
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102633 BA4 Control 


102641 BA4 Control 


102625 BA4 Alzheimer's2 


102649 BA4 Parkinson's 


102656 BA4 Parkmson's2 


102664 BA4 Hunting-ton's 


102671 BA4 Huntington's2 


102603 BA4PSP 


102610 BA4PSP2 


102588 


102596 


102634 


BA4 Depression 


BA4 Depression2 


BA7 Control 


102642 BA7 Control 


102626 BA7 Alzheimer's2 


102650 BA7 Parkinson’s 


102657 BA7 Parkinson's2 


102665 BA7 Huntington’s 


102672 BA7 Huntington's2 


102604 BA7 PSP . 


102611 BA7PSP2 


102589 


102632 


102640 


BA7 Depression 


BA9 Control 


BA9 Control2 


102617 BA9 Alzheimer’s 


102624 BA9 Alzheimer’s2 


102648 BA9 Parkinson's 


102655 BA9 Parkinson , s2 


102663 BA9 Huntington's 


102670 BA9 Huntington's2 


102602 BA9PSP 


102609 BA9PSP2 


102587 BA9 Depression 


102595 BA9 Depress ion2 


102635 BA17 Control 


102643 BA17 Control 


102627 BA17 Alzheimer’s2 


102651 BA 17 Parkinson’s 


102658 BA17 Parkinson’s2 



102605 BA17PSP 

102612 BA17PSP2 

102637 Sub Nigra Control 


102645 Sub Nigra Control2 


102629 Sub Nigra Alzheimer’s2 


102660 Sub Nigra Parkinson's2 


102667 Sub Nigra Huntington's 


102674 Sub Nigra Huntmgton’s2 
102614 Sub Nigra PSP2 


102592 Sub Nigra Depression 


102599 Sub Nigra Depression2 i 


102636 Glob Palladus Control 


102644 Glob Palladus Control2 


102620 Glob Palladus Alzheimer's 


102628_Glob Palladus 
eimer^ 


102652 Glob Palladus Parkinson's 


102659_Glob Palladus 
Parkinson , s2 

102606 Glob Palladus PSP 


102613 Glob Palladus PSP2 


102591 Glob Palladus Depression 


102638 Temp Pole Control 


102646 Temp Pole Control2 


102622 Temp Pole Alzheimer's 


102630 Temp Pole Alzheimer’s2 
102653 Temp Pole Parkinson’s 


102661 Temp Pole Parkinson's2 


102668 Temp Pole Huntington's 


102607 Temp Pole PSP 


102615 Temp Pole PSP2 


102600 Temp Pole Depression2 
102639 Cing Gyr Control 


102647 Cing Gyr Control2 


102623 Cing Gyr Alzheimer's 


102631 Cing Gyr Alzheimer's2 


102654 Cing Gyr Parkinson’s 


102662 Cing Gyr Parkmson’s2 


102669 Cing Gyr Huntington's 






102666 BA 17 Huntington's 

15.5 

102608 Cing Gyr PSP 

42.6 

102673 BA17 Huntington's2 

8.1 

102616 Cing Gyr PSP2' 

8.3 

102590 BA17 Depression 

26.1 

BZESmE— 1 

20.5 

102597 BA17 Depression2 

59.7 

102601 Cing Gyr Depression2 

36.1 
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Table 65 Panel CNS_Neurodegeneration_vl.O 





Control 2 Hippo 

Control 4 Hippo 


ntrol (Path) 3 Hippo 


1 Temporal Ctx 


2 Temporal Ctx 


AD 3 Temporal Ctx 


AD 4 Temporal Ctx 


5 Inf Temporal Ctx 


AD 5 SupTemporal Ctx 


AD 6 Inf Temporal Ctx 


AD 6 Sup Temporal Ctx 


Control 1 Temporal Ctx 


Control 2 Temporal Ctx 


Control 3 Temporal Ctx 


Control 4 Temporal Ctx 


Control (Path) 1 Temporal Ctx 


Control (Path) 2 Temporal Ctx 
Control (Path) 3 Temporal Ctx 
Control (Path) 4 Temporal Ctx 


1 Occipital Ctx 


2 Occipital Ctx (Missin 


AD 3 Occipital Ctx 


4 Occipital Ctx 


5 Occipital Ctx 


6 Occipital Ctx 


Control 1 Occipital Ctx 


Control 2 Occipital Ctx 


Control 3 Occipital Ctx 


Control 4 Occipital Ctx 


Control (Path) 1 Occipital Ctx 


Control (Path) 2 Occipital Ctx 


Control (Path) 3 Occipital Ctx 


(Control (Path) 4 Occipital Ctx 
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Control 3 Parietal 

26.1 

17.2 

Control (Path) 1 Parietal 

51.1 

54.1 

Control (Path) 2 Parietal 

36.4 

27.8 

Control (Path) 3 Parietal 

6.1 

5.1 

Control (Path) 4 Parietal 

46.0 

36.4 


Panel 1.2 Summary: Agl522 Expression of the NOVIO gene is highest in CNS 
cancer cell lines (CT=26. 1). Of nine tissue samples derived from CNS cancer cell lines, 
expression of the NOVIO gene occurs in all samples, with expression high (CT=26.1, 26 . 6 , 

5 27.6) in three samples, moderate in five samples and low in one sample. High expression is 

also detectable in melanoma cell lines (CT=27.9). Significant expression of the NOVIO gene 
is seen in gastric cancer (28.1) and all ten samples of lung cancer cell lines in this sample. 

Thus, expression of the NOVIO gene could be used to distinguish those cancer cell lines from 
normal tissues. In addition, therapeutic modulation of the expression, or activity of the 
1 0 NOVI 0 gene product, might be of use in the treatment of melanoma, gastric cancer, lung 

cancer and brain cancer. 

Panel 1.3D Summary Agl 522/Agl 848/Ag2263/Ag2422 Four experiments using 
different probe/primer sets on the same tissue panel produce results that are in excellent 
agreement. In all four experiments, highest expression of the NOVIO gene is detected in CNS 
1 5 cancer cell lines. Expression is also significant in lung cancer and melanoma cell lines and in 
healthy brain tissue from the hippocampus and thalamus regions. Thus, the expression of the 
NOVIO gene could be used to distinguish these tissue samples from other samples. Moreover, 
therapeutic modulation of the expression, or function, of the NOVIO gene, through the use of 
small molecule drugs or antibodies, might be beneficial in the treatment of melanoma, lung 
20 cancer and brain cancer. 

Among metabolic tissues, there is high expression of the NOVIO gene in adult heart 
tissue (CT=27.8) and moderate expression in fetal heart, adult and fetal liver, pancreas, adrenal 
gland, thyroid and pituitary. The NOVIO gene appears to be differentially expressed in fetal 
(CT value = 31) and adult skeletal muscle (CT value = 37) using the probe and primer set 
25 Agl 848 and may be useful for the differentiation of the adult from the fetal phenotype in this 

tissue. 

Panel 2D Summary Ag 1 522/Agl 848/Ag2263/Ag2422 Results from multiple 
experiments with four different probe and primer sets are in very good agreement. In all four 
experiments, highest expression of the NOVIO gene is detected in thyroid and ovarian cancers 
30 (CTs = 27-30), with lower expression also seen in most of the other tissues on this panel. 

Thus, the expression of the NOVIO gene could be used to distinguish ovarian and thyroid 
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cancer cell lines from other tissues. Moreover, therapeutic modulation of the expression this 

gene, or its function, through the use of small molecule drugs or antibodies, might be of 
benefit in the treatment of ovarian and thyroid cancer. In addition, experiments with Ag2263 
show differential expression between samples derived from lung cancer and their adjacent 
5 normal tissues. Thus, expression of the NOVIO gene could be used to distinguish cancerous 
lung tissue from normal lung tissue. Moreover, therapeutic modulation of the expression or 
function of this gene or its protein product, through the use of antibodies or small molecule 
drugs, might be of benefit in the treatment of lung cancer 

Panel 3D Summary Ag2263 Expression of the NOVIO gene occurs at moderate levels 
10 across all the tissues in this panel. Highest expression is detected in a small cell lung cancer 

(CT = 30.6) and neuroblastoma (CT = 30.7). In addition, significant expression is detected in a 
cluster of small cell lung cancer lines. Thus, this gene could be used to distinguish lung cancer 
cell lines from other samples. Moreover, therapeutic modulation of the NOVIO gene or its 
protein product, through the use of small molecule drugs or antibodies might be of benefit in 
15 the treatment of small cell lung cancer. 

Panel 4D Summary Ael522/Agl 848/Ag2263/Ae2422 Experiments using each of 
the four probe and primer sets that correspond to the NOVIO gene produce results that are in 
excellent agreement. In all the experiments, expression of the NOVIO gene occurs at moderate 
to low levels in many of the tissues in the sample. Highest expression in each experiment 
20 occurs in lung fibroblasts (CT = 29). Moderate expression in lung fibroblasts treated with EL-4 
is also consistent among all four experiments (CT = 30). Lower expression is also detected in a 
variety of fibroblasts, endothelial and smooth muscle cells. The expression of the NOVIO gene 
produces a complex profile; it is upregulated by TNF-alpha in small airway epithelium, but 
clearly downregulated by the same stimulus in lung fibroblasts. The gene most probably 
25 encodes a netrin receptor that may be important in understanding cell migration. Regulation of 

the protein encoded for by the NOVIO gene could potentially control the progression of keloid 
formation, emphysema and other conditions in which TNF-alpha and IL-1 beta are present and 
tissue remodeling may occur. 

Panel CNS_1 Summary Ag2263 Expression of the NOVIO gene is moderate to low 
30 across many of the tissues in this panel. Highest expression is detected in the substantia nigra 

(CT = 31 .4). Although no disease-specific expression is seen in this panel, the expression 
profile confirms the expression of this gene in the central nervous system. Please see 
panel_CNS_neurodegeneration for potential utility of the NOVIO gene regarding the CNS. 
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Panel CNS_Neurodegeneration_vl.O Summary Ael848/Ag2422 Two experiments 
using different probe/primer sets produce results that are in good agreement. Highest 
expression of the NOVIO gene is detected in the occipital cortex of a control patient. 
Significant levels of expression are also detected in the hippocampus, inferior temporal cortex, 
5 and the superior temporal cortex of brain tissue from an Alzheimer’s patient. 

Based on its homology, the NOVIO gene product is most similar to an UNC5H 
receptor, which as a class are known to act both in axon guidance and neuronal migration 
during development, as well as inducers of apoptosis (except when stimulated by the ligand 
netrin-1). Panel CNS_Neurodegeneration_V1.0 shows a moderate increase (1.5 to 2-fold) in 
1 0 the temporal cortex of the Alzheimer’s disease brain when compared to non-demented elderly 

showing a high amyloid plaque load. Thus the NOVIO gene represents a protein that 
differentiates demented and non-demented elderly who have a severe amyloid plaque load, 
making it an excellent drug target in Alzheimer’s disease. The modulation and/or selective 
stimulation of this receptor may be of use in enhancing or directing compensatory 
15 synatogenesis and axon/dendritic outgrowth in response to neuronal death (stroke, head 
trauma) neurodegeneration (Alzheimer's, Pa rkins on's, Huntington's, spinocerebellar ataxia, 
progressive supranuclear palsy) or spinal cord injury. Furthermore, antagonism of this 
receptor may decrease apoptosis in Alzheimer’s disease. (Ellezam et al., Exp Neurol. 168:105- 
15, 2001; Braisted et al., J Neurosci. 20:5792-801, 2000; Montell, Development 126:3035-46, 
20 1999.) 

NOVI la: Hepatocyte Growth Factor-like 

Expression of the NOVI la gene (GMba446gl3_A) was assessed using the primer- 
probe sets Ag3086 and Ag3797, described in Tables 66 and 67. Results from RTQ-PCR runs 
are shown in Tables 68, 69, 70, 71, 72 and 73. 

25 

Table 66 . Probe Name Ag3086 


Primers 

Sequences 

TM 

Length 

Start 

Position 


Forward 

5 1 - GGACCCCATTCGACTACTGT - 3 1 

20 

20 

1309 

1B8 



23 

23 

1345 

189 

Reverse 

5 1 - TTCTCAAACTGCACCTGGTC - 3 ' 

20 

20 

1399 

190 


Table 67 . Probe Name Ag3797 


Primers 

Sequences 

TM 

Length 

Start 

Position 

SBQ ID 
NOs 

Forward 

5 1 - TCTGGACGACAACTATTGCC - 3 » 

58.7 

20 

627 

191 

Probe 

FAM-5'- 

69.2 

25 

672 

192 
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Pancreas 

17.9 

Pancreatic ca. CAP AN 2 

0.6 



enal ca. 786-0 


enal ca. A498 


enal ca. RXF 393 


enal ca. ACHN 


enal ca. UO-31 


enal ca. TK-10 


aver 






une ca. (small cell) LX-1 


Lung ca. (small cell) NCI-H69 



Spinal cord 

2.9 

CNS ca. (glio/astro) U87-MG 

0.7 

CNS ca. (glio/astro) U-118-MG 

0.9 


CNS ca. (astro) SW1783 


CNS ca.* (neuro; met ) SK-N-AS 


CNS ca. (astro) SF-539 


CNS ca. (astro) SNB-75 


CNS ca. (glio) SNB-19 


CNS ca. (glio) U25 1 


CNS ca. (glio) SF-295 




S. 2 L 

mng ca. (non-sm. cell) A549 

0.2 

.ung ca. (non-s.cell) NCI-H23 

0.9 

.ung ca (non-s.cell) HOP-62 

0.5 

-,ung ca. (non-s.cl) NCI-H522 

0.6 


Lung ca. (squam.) SW 900 


Lung ca. (squam.) NCI-H596 


land 


reast ca.* (pi. effusion) MCF-7 


reast ca.* (pl.ef) MDA-MB-231 


reast ca.* (pi. effusion) T47D 


reast ca. BT-549 



us 


Spleen 


hnode 


Colorectal 


Stomach 


Small intestine 


Colon ca. SW480 


2.0 

Ovarian ca. OVCAR-3 

1.2 

Ovarian ca. OVCAR-4 

4.0 

Ovarian ca. OVCAR-5 

3.1 

Ovarian ca. OVCAR-8 

1.6 

Ovarian ca. IGROV-1 

10.3 

Ovarian ca.* (ascites) SK-OV-3 

29.6 

Uterus 

0.7 

Placenta 
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Colon ca.* (SW480 met)SW620 

0.2 

Prostate 

2.1 

Colon ca. HT29 

0.2 

Prostate ca.* (bone met)PC-3 

0.9 

Colon ca.HCT-l 16 

1.2 


12.4 

Colon ca. CaCo-2 

2.4 

Melanoma Hs688(A).T 

0.1 

83219 CC Well to Mod Diff 
(0D03866) 

2.1 


0.2 

Colon ca.HCC-2998 

1.4 

Melanoma UACC-62 


Gastric ca.* (liver met) NCI-N87 

1.8 

Melanoma M14 

0.8 

Bladder 

4.5 

Melanoma LOX IMVI 

0.0 

Trachea 

2.6 

Melanoma* (met) SK-MEL-5 

0.4 

Kidney 

26.1 

mammmmm i 

2.2 


Table 69. General Screening Panel _vl .4 


Tissue Name 

D6005-01 Human adipose 
112193 Metastatic melanoma 



112192 Metastatic melanoma 

0.5 

Gastric ca.(liver met) NCI-N87 

2.7 



0.3 


112197 Stomach 


1.4 


95279_Epidermis (metastatic 
melanoma) 

0.3 

94938 Colon Adenocarcinoma 

Melanoma (met) SK-MEL-5 

■EH 

Colon ca. SW480 

112196 Tongue (oncology) 

| 

Colon ca.(SW480 met) SW620 

113461 Testis Pool 


Colon ca. HT29 

Prostate ca.(bone met) PC-3 

1.5 

Colon ca._HCT-116 

113455 Prostate Pool 

1.8 

Colon ca. CaCo-2 

103396 Placenta 

1.7 

83219 CC Well to Mod Diff 
(0D03866) 

113463 Uterus Pool 

0.5 

94936 Colon Adenocarcinoma 

Ovarian carcinoma OVCAR-3 


94930 Colon 

Ovarian carcinoma(ascites) SK- 
OV-3 

0.8 

94935 Colon Adenocarcinoma 

95297 Adenocarcinoma (ovary) 


113468 Colon Pool 

Ovarian carcinoma OVCAR-5 

6.4 

1 13457 Small Intestine Pool 

Ovarian carcinoma IGROV-1 

4.6 

113460 Stomach Pool 

Ovarian carcinoma OVCAR-8 

2,9 

1 13467_Bone Marrow Pool 

103368 Ovary 

1.9 

103371 Fetal Heart 


[CF7_breast carcmoma(pleural 

effusion) 2 3 113451 Heart Pool 

Breast ca. (pleural 

effusion) MDA-MB-23 1 2;2 1 13466_Lymph Node Pool 

112189_ductal cell 

caxcinoma(breast) 3.0 103372 Fetal Skeletal Muscle 

Breast ca. (pleural effusion) T47D 18.5 1 13456 Skeletal Muscle Pool 

Breast carcinoma MDA-N 0/7 113459 Spleen Pool 

1 13452 Breast Pool 1 .5 113462 Thymus Pool 



























































































103398 Trachea 


112354 lun 


103374 Fetal Lun 


94921 Small cell carcinoma of the 




Lung ca.(small cell) LX-1 


94919_Small cell carcinoma of the 
lung 


ung ca.(s.cell var.) SHP-77 


5268_Lung (Large cell 
carcinoma 


94920_Small cell carcinoma of the 
lung 


Lung ca.(non-s.cell) NCI-H23 


ung ca.(large cell) NCI-H460 


ca.(non-s.cell) HOP-62 


Lung ca.(non-s.cl) NCI-H522 


103392 Liver 


103393 Fetal Liver 



CNS ca. 


CNS ca. (glio/astro) U-118-MG 


CNS ca. (neuro ;met) SK-N-AS 




Liver ca.(hepatoblast) HepG2 

100.0 

113465 Kidney Pool 

1.7 

103373_Fetal Kidney 

11.1 

Renal ca. 786-0 

1.0 

112188 renal cell carcinoma 

0.3 

Renal ca. ACHN . 

1.4 


CNS ca. (glio) SNB-19 


CNS ca. (glio) SF-295 


113447 Brain (Amygdala) Pool 


103382 Brain (cerebellum) 


1 13448_Brain (Hippocampus) 
ool 


113464 Cerebral Cortex Pool 


1 13449_Brain (Substantia nigra) 
Pool 


113450 Brain (Thalamus) Pool 


113458 Spinal Cord Pool 


103375 Adrenal Gland 


113454 Pitui 


103397 Saliv 


112190 Renal cell carcinoma 


Pancreatic ca. CAPAN2 

0.8 

113453 Pancreas Pool 

7 

.5 



Table 70. Panel 2.2 


Relative 


Relative 

Expression(%) 



97759 Colon cancer (OD06064 


97760 Colon cancer NAT 
(OD06064 


97778 Colon cancer (ODQ6159 


97779 Colon cancer NAT 
OD06159) 


98861 Colon cancer (OD06297-04 


98862 Colon cancer NAT 
OD06297-015) 


83237 CC Gr.2 ascend colon 
0D03921) 


83238 CC NAT (0D0392r 


97766 Colon cancer metastasis 
OD06104 



83793 Kidney NAT (OD04348 


98938 Kidney malignant cancer 
OD06204B) 


98939 Kidney normal adjacent 
sue (OD06204E) 


85973 Kidney Cancer (OD04450- 
01 ) 


85974 Kidney NAT (OD04450-03' 


idney Cancer Clontech 8120613 


Kidney NAT Clontech 8120614 


idney Cancer Clontech 9010320 


idney NAT Clontech 9010321 


0.0 


idney Cancer Clontech 8120607 


0.1 
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97767 Lung NAT (OD06104) 

0.6 

Kidney NAT Clontech 8120608 

3.5 

87472 Colon mets to lung 
(OD04451-01) 

1.3 

Normal Uterus GENPAK 061018 

0.2 

87473 Lung NAT (OD04451-02) 

0.4 

Uterus Cancer GENPAK 06401 1 

0.1 

Normal Prostate Clontech A+ 
6546-1 (8090438) 

0.6 

Normal Thyroid Clontech A+ 
6570-1 (7080817) 

0.5 

84140 Prostate Cancer (OD04410) 

0.2 

Thyroid Cancer GENPAK 064010 

0.3 

84141 Prostate NAT (OD04410) 

0.5 


2.1 

MM— 

0.4 


0.4 

98863 Ovarian cancer (OD06283- 
03) 

0.2 

Normal Breast GENPAK 061019 

0.7 

98865 Ovarian cancer 
NAT/fallopian tube (OD06283-07) 

1.2 

84877 Breast Cancer (OD04566) 

2.3 

Ovarian Cancer GENPAK 064008 

1.5 

Breast Cancer Res. Gen. 1024 

1.9 

97773 Ovarian cancer (OD06145) 

0.9 


5.1 

97775 Ovarian cancer NAT 
(OD06145) 

1.8 

85976 Breast Cancer Mets 
(OD04590-03) 

1.3 


0.6 

87070 Breast Cancer Metastasis 
(OD04655-05) 

0.7 


0.2 

GENPAK Breast Cancer 064006 

0.5 

Normal Lung GENPAK 061010 

0.8 

Breast Cancer Clontech 9100266 

0.2 

92337 Invasive poor diff. lung 
adeno (ODO4945-01 

0.3 

Breast NAT Clontech 9100265 

0.5 

92338 Lung NAT (ODO4945-03) 

LI 

Breast Cancer INVITROGEN 
A209073 

0.2 

84 1 36 Lung Malignant Cancer 
(OD03126) 

1.6 

Breast NAT INVITROGEN 
A2090734 

1.4 

84137 Lung NAT (OD03126) 

0.3 

97763 Breast cancer (OD06083) 

0.7 

90372 Lung Cancer (OD05014A) 

0.5 

97764 Breast cancer node 
metastasis (OD06083) 

0.2 

90373 Lung NAT (OD05014B) 

0.6 

Normal Liver GENPAK 061009 

28.7 

97761 Lung cancer (OD06081) 

0.5 

Liver Cancer Research Genetics 
RNA 1026 

7.5 

97762 Lung cancer NAT 
(OD06081) 

1.2 

Liver Cancer Research Genetics 
RNA 1025 

45.0 

85950 Lung Cancer (OD04237-01) 

0.3 

Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 

35.7 

85970 Lung NAT (OD04237-02) 

1.1 

Paired Liver Tissue Research 
Genetics RNA 6004-N 

5.1 

83255 Ocular Mel Met to Liver 
(ODO4310) 

0.2 

Paired Liver Cancer Tissue 
Research Genetics RNA 6005 -T 

14.7 

83256 Liver NAT (ODO4310) 

21.6 

Paired Liver Tissue Research 
Genetics RNA 6005-N 

■ 65.0 

84139 Melanoma Mets to Lung 
(OD04321) 

0.2 

Liver Cancer GENPAK 064003 

mSM 

84138 Lung NAT (OD04321) 

0.2 

Normal Bladder GENPAK 061001 

2.8 

Normal Kidney GENPAK 061008 

5.5 

Bladder Cancer Research Genetics 
RNA 1023 

0.2 

83786 Kidney Ca, Nuclear grade. 2 
(OD04338) 

20.6 

Bladder Cancer INVITROGEN 
A302173 

0.7 

83787 Kidney NAT (OD04338) 

4.5 

Normal Stomach GENPAK 
061017 

2.5 
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83788 Kidney Ca Nuclear grade 
1/2 (OD04339) 


83789 Kidney NAT (ODQ4339) 

83790 Kidney Ca, Clear cell type 
(OD04340) 


83791 Kidney NAT (OD04340 



Gastric Cancer Clontech 9060397 

0.0 

NAT Stomach Clontech 9060396 

0.1 

Gastric Cancer Clontech 9060395 

0.0 


TAT Stomach Clontech 9060394 


Gastric Cancer GENPAK 064005 





Tissue Name 


93768_Secondary Thl_anti- 
D28/anti-CD3 


93769_Secondary Th2_anti- 
CD28/anti-CD3 


93770_Secondary Trl_anti- 
CD28/anti-CD3 


93573_Secondary Thlresting day 
4-6 in EL-2 


93572_Secondary Th2_resting day 

4-6 in IL-2 

93571_Secondary Triresting day 
4-6 in IL-2 

93568 jttimary Thl_anti- 
CD28/anti-CD3 


93565_primary Thl_resting dy 4-6 

in IL-2 

93566_primary Th2_resting dy 4-6 
in IL-2 


93567_primary Trl_resting dy 4-6 
in IL-2 


93351__CD45RA CD4 
lymphocyte anti-CD28/anti-CD3 


93352_CD45RO CD4 
/mphocyte anti-CD28/anti-CD3 


93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


93353_chronic CD8 Lymphocytes 
2ry resting dy 4-6 in IL-2 


93574_chronic CD8 Lymphocytes 
activated CD3/CD28 


93354 CD4 none 


193252 Secondary 


Tissue Name 


93100 JHUVEC (Endothelial)_EL- 
1b 




>3779_HUVEC (Endothehal)JFN 


ramma 

1.2 



J93101_HUVEC 
Endothelial) TNF alpha + IL4 


93781„HUVEC (Endothelial)JL- 

11 

93583_Lung Microvascular 

Endothelial Cells_none 

93584JLung Microvascular 
Endothelial CellsJTNFa (4 ng/ml) 
and EL lb (1 ng/ml 


92662_Microvascular Dermal 

endothelium none 

92663_Microsvasular Dermal 
endotheliumTNFa (4 ng/ml) and 
lb (1 ng/ml) 





93347_Small Airway 
ithelium none 


93348_Small Airway 
Epithelium_TNFa (4 ng/ml) and 
ILlb (1 ng/ml 


92668_Coronery Artery 

SMC resting 

92669_Coronery Artery 
SMCJfNFa (4 ng/ml) and ILlb (1 


93107 astrocytes restin 


93108__astrocytes_TNFa (4 ng/ml) 
and ELlb (1 ng/ml 


92666 KU-8 12 (Basophil) restin 


92667_KU-812 
asophil) PMA/ionoycin 


93579 CCD1 106 
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1/Th2/Trl anti-CD95 CH11 


(Keratmo cytes)_none 



93103 LAK cells restin 


93788 LAK cells IL-2 


193787 LAK cells IL-2+IL-12 


93789_LAK ceUs_IL-2+IFN 
~amma 


93790 LAK cells IL-2+IL-18 


93104JLAK 

cells PMA/ionomycin and IL-18 


93578 NK Cells IL-2 restin 


93109_Mixed Lymphocyte 
Reaction Two Way MLR 


9311 0_Mixed Lymphocyte 
Reaction Two Way MLR 


93 1 1 l_Mixed Lymphocyte 
eaction Two Way MLR 


931 12_Mononuclear Cells 
(PBMCs) resting 


93 1 13_Mononuclear Cells 
PBMCs) PWM 


93114_Mononuclear Cells 
PBMCs) PHA-L 


93249_Ramos (B cell) none 


93250 Ramos 




93350 B lymphoytes_CD40L and 
EL-4 


!92665_EOL-l 

|(Eosinophil)_dbcAMP 

differentiated 

93248 JBOL-1 

(Eosinophil)_dbcAMP/PMAionom 

vein 


93356 Dendritic Cells none 


93355_Dendritic CellsLPS 100 
g/ml 


93775 Dendritic Cells anti-CD40 


93774 Monocytes restin 


93776 Monocytes LPS 50 ng/ml 


93581 Macrophages restin 


93582_Macrophages_LPS 100 
ng/ml 


93098_HUVEC 
ndothelial) none 


93099_HUVEC 
'Endothelial) starved 




93254_Normal Human Lung 
ibroblast none 


93253_Noimal Human Lung 
Fibroblast_TNFa (4 ng/ml) and IL- 
1b (1 ng/ml) 


93257_Normal Human Lung 
Fibroblast IL-4 


3256_Normal Human Lung 
ibroblast IL-9 


93255 JNormal Human Lung 

Fibroblast_IL-13 

93258_Normal Human Lung 
FibroblastIFN gamma 


93 106_Dermal Fibroblasts 
CCD 1070 resting 


93361_Dermal Fibroblasts 
CCD 1070 TNF alpha 4 ng/ml 

93105_Deimal Fibroblasts 
CCD1070_IL-1 beta 1 ng/ml 


93772_dermal fibroblastJFN 
gamma 


93771 dermal fibroblast IL-4 


93260 IBD Colitis 2 


93261 IBD Crohns 


35010 Colon normal 


64028-1 Thymus none 


64030-1 Kidney none 
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Tissue Name 

Relative Expression(%) 

4.1dx4tm5986 
f ag3797 al 

4.1dtm6034f_ 

ag3797 

93768 Secon 

dary 

Thl anti-CD28/anti-CD3 

8.9 

1.3 

93769 Secon 

dary 

Th2 anti-CD28/anti-CD3 

2.6 

1.3 

93770 Secondary Trl anti-CD28/anti-CD3 

3.1 

0.9 

93573 Secon 

dary 

Thl resting day 4-6 in IL-2 

1.5 

1.6 


93572 Secondary Th2 resting day 4-6 in IL-2 


93571 Secondary Trl resting day 4-6 in EL-2 


93568 jprimary Thl anti-CD 2 8/anti-CD3 


93569 

mm 

Th 2 anti-CD2 8/anti-CD3 

2. 







Trl anti-CD28/anti-CD3 


Thl resting dy 4-6 in IL-2 

dy 4-6 in IL-2 


93567 primary Trl resting dy 4-6 in IL-2 


[93351 CD45RA CD4 lymphocyte anti- CD 2 8/anti- CD 3 


hocyte anti-CD28/anti-CD3 


hocytes anti-CD28/anti-CD3 


resting dy 4-6 in EL-2 


hocytes 2ry activated CD3/CD28 


93354 CD4 none 


93252 Secondary Thl/Th2/Trl anti-CD95 CH11 


[93103 LAK cells restin 


93788 LAK cells IL-2 


93787 LAK cells EL-2-HL-12 


93789 LAK cells IL-2+IFN gamma 

93790 LAK cells EL-2+IL-18 


93104 LAK cells PMA/ionomycin and IL-18 


93578 NK Cells EL-2 restin 


93109 Mixed Lymphocyte Reaction Two Way MLR 


hocyte Reaction Two Way MLR 


hocyte Reaction Two Way MLR 


93112 Mononuclear Cells (PBMCs) restin 


93113 Mononuclear Cells (PBMCs) PWM 


93114 Mononuclear Cells (PBMCs) PHA-L 


93249 Ramos (B cell) none 


93250 Ramos (B cell) ionomvcin 


hocytes PWM 


hoytes CD40L and IL-4 


92665 EOL-1 (Eosinophil) dbcAMP differentiated 


93248 EOL-1 (Eosinophil) dbcAMP/PMAionomycin 


93356 Dendritic Cells none 


93355 Dendritic Cells LPS lOOng/ml 


93775 Dendritic Cells anti-CD40 


93774 Monocytes res 


93776 Monocytes LPS 50 na/ml 
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93582 Macrophages LPS 1 00 ng/ml 


93098 HUVEC (Endothelial) none 


93099 HUVEC (Endothelial) starved 


93100 HUVEC (Endothelial) IL-lb 


93779 HUVEC (Endothelial) IFN gamma 


93102 HUVEC (Endothelial) TNF alpha + IFN gamma 


93101 HUVEC (Endothelial) TNF alpha + IL4 


93781 HUVEC (Endothelial) IL-11 


93583 Lung Microvascular Endothelial Cells none 

93584_Lung Microvascular Endothelial CellsJTNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


92662 Microvascular Dermal endothelium none 


92663_Microsvasular Dermal endothelium_TNFa (4 ng/ml) and ILlb 
1 ng/ml 


9 3773 Bronchial epithelium TNFa (4 ng/ml) and ILlb (1 ng/ml) ** 
3347 Small Airway Epithelium none 


93348 Small Airway Epithelium TNFa (4 ng/ml) and ILlb ( 1 ne/ml 


92668 Coronery Artery SMC restin 


92669 Coronery Artery SMC TNFa (4 ng/ml) and ILlb (1 





\ astrocytes TNFa (4 ng/ml) and ILlb (1 ng/ml 


) KU-812 (Basophil) restin 
r KU-812 (Basophil) PMA/ionoycin 


1 CCD 1106 (Keratinocytes) none 


I CCD 1 106 (Keratinocytes) TNFa and IFNg ** 


Liver Cirrhosis 


1 NCI-H292 


: NCI-H292 IL-4 


• NCI-H292 IL-9 


NCI-H292 IL-13 


NCI-H292 IFN gamma 


HPAEC - 


HPAEC IL-1 beta/TNA alpha 


Normal Human Lung Fibroblast none 


_Normal Human Lung Fibroblast_TNFa (4 ng/ml) and IL-lb (1 


Normal Human Lung Fibroblast IL-4 


Normal Human Lung Fibroblast IL-9 


Normal Human Lung Fibroblast IL-13 


Normal Human Lung Fibroblast IFN g amma 


Dermal Fibroblasts CCD 1070 restin 


Dermal Fibroblasts CCD 1070 TNF alpha 4 ng/ml 


Dermal Fibroblasts CCD1070 IL-1 beta 1 ng/ml 


dermal fibroblast IFN gamma 


dermal fibroblast IL-4 

Dermal fibroblasts none 
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99202 Neutrophils TNFa+LPS 

0.0 

1.7 

99203 Neutrophils none 

0.8 

0.6 

735010 Colon normal 

21.7 

6.7 

735019 Lung none 

3.7 


64028-1 Thymus none 

11.7 

27.0 

64030-1 Kidney none 

100.0 

100.0 


Table 73 . Panel CNS_Neurodegeneration_vl.O 


Tissue Name 

Relative 

Expression(%) 

Tissue Name 

Relative 

Expression(%) 

tm7142f 
ag3797 b2 

tm7142f 
ag3797 b2 

AD 1 Hippo 

53.6 

Control (Path) 3 Temporal Ctx 

12.5 

AD 2 Hippo 

69.7 

Control (Path) 4 Temporal Ctx 

62.2 

AD 3 Hippo 

25.6 

AD 1 Occipital Ctx 


AD 4 Hippo 

33.9 


0.0 

AD 5 Hippo 

91.6 

AD 3 Occipital Ctx 

13.0 

AD 6 Hippo 

39.7 

AD 4 Occipital Ctx 

40.7 

Control 2 Hippo 

38.4 

AD 5 Occipital Ctx 

51.9 

Control 4 Hippo 

59.4 

AD 6 Occipital Ctx 

28.4 

Control (Path) 3 Hippo 

7.8 


2.6 

AD 1 Temporal Ctx 

41.0 

Control 2 Occipital Ctx 

100*0 

AD 2 Temporal Ctx 

70.4 

Control 3 Occipital Ctx 

. 33.1 

AD 3 Temporal Ctx 

21.3 

Control 4 Occipital Ctx 

18.6 

AD 4 Temporal Ctx 

46.7 

Control (Path) 1 Occipital Ctx 

82.7 

AD 5 Inf Temporal Ctx 

92.1 

Control (Path) 2 Occipital Ctx 

18.7 

AD 5 Sup Temporal Ctx 

74.8 

Control (Path) 3 Occipital Ctx 

3.4 

AD 6 Inf Temporal Ctx 

44.5 

Control (Path) 4 Occipital Ctx 

49.0 

AD 6 Sup Temporal Ctx 

57.9 

Control 1 Parietal 

19.8 

Control 1 Temporal Ctx 

22.8 

Control 2 Parietal 

60.6 

Control 2 Temporal Ctx 

45.7 

Control 3 Parietal 

31.0 

Control 3 Temporal Ctx 

13.8 

Control (Path) 1 Parietal 

57.3 

Control 3 Temporal Ctx 

51.4 

Control (Path) 2 Parietal 

31.0 

Control (Path) 1 Temporal Ctx 

62.8 

Control (Path) 3 Parietal 

5.7 

Control (Path) 2 Temporal Ctx 

41.4 

Control (Path) 4 Parietal 

52.1 


Panel 1.3D Summary Ae3086 The NOVI la gene is highly expressed in both fetal 
5 and adult liver tissue (CTs = 26) and liver cancer cell lines (CT = 27). The gene is also 
expressed at moderate to low levels in most of the other tissues in the panel. Thus, since the 
NOVI la gene appears to be highly expressed in liver tissue, it could therefore be used to 
distinguish liver derived tissue from other tissues. The NOVI la gene product may also be a 
potential therapeutic treatment of disease in any of these tissues. 
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In tissues involved in the central nervous system, the NOVI la gene is moderately 
expressed in the fetal and adult brain, including the adult thalamus, substantia nigra, 
hippocampus, amygdala and is also expressed at low but significant levels in the cerebellum 
and cerebral cortex. This expression profile suggests that the NOVI la gene has functional 
5 significance in the CNS. The close homologue to the NOVI la gene product, hepatocyte 
growth factor, has numerous therapeutic applications in the QMS, including prevention of 
neuronal death in animal models of stroke and ischemia. Hepatocyte growth factor has 
mitogenic activity, crossing the blood brain barrier when disrupted, and thus has potential 
application as a protein therapeutic to treat brain pathologies when administered directly to the 
10 cortico spinal fluid or systemically when the blood brain barrier is disrupted. Hepatocyte 
growth factor-like protein is a neurotrophic factor useful in the prevention of motoneuron 
atrophy upon axotomy. Therefore, the protein encoded by the NOVI la gene may be useful as 
a therapeutic agent in treating stroke and neurodegenerative diseases including Alzheimer’s 
disease, Parkinson’s disease, and Huntington’s disease. The potential role of the NOVI la gene 
15 or its protein product in brain plasticity and regeneration affords utility in treating brain 
damage and aging related disorders, such as memory impairment that has hippocampal 
dysfunction as its primary focus. 

General_Screening_Panel_1.4 Ag3797 The expression of the NOVI la gene in panel 
1.4 appears to be highest in a sample derived from a liver cancer cell line (HepG2) (CT = 
20 25.3). In addition there is substantial expression of this gene associated with other liver 

derived material (adult liver CT=27.2; fetal liver CT=26.5). Thus, the expression of the 
NOVI la gene could be used to distinguish liver derived specimens from other samples. In 
addition, therapeutic modulation of this gene might be of benefit in the treatment of liver 
related disorders. 

25 Panel 2.2 Summary Ae3086 The expression of the NOVI 1 a gene appears to be 

highest in a sample derived from a liver cancer specimen (CT=26) and is also significant in a 
number of samples derived from fiver tissue. This result is consistent with what is seen in 
Panels 1 .4 and 2D. In addition there appears to be substantial expression of this gene 
associated with normal kidney tissue (CT=27.2) when compared to adjacent kidney cancer 
30 specimens. Thus, this gene could be used to distinguish liver tissue from non-liver tissue as 
well as distinguish normal kidney tissue when compared to adjacent kidney cancer. Moreover, 
therapeutic modulation of the expression of the NOVI la gene or function of its product might 
be of benefit in the treatment of kidney cancer. 
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Panel 4D Summary Ag3086 The NOVI la gene is highly expressed in the thymus 
(CT = 24), colon (CT = 28.4), and IBD Colitis 2 (CT = 27.2) and is expressed at lower levels 
in mature T cells. The NOVI la gene encodes a putative hepatocyte like growth factor 
homologue. There are reports that hepatocyte growth factor (HGF) is expressed in the thymus 
5 and colon. In the thymus, HGF may promote T cell production and in the colon, 

overexpression of HGF has been shown to leads to IBD like disease in mice. Therapies 
designed with the protein encoded for by the NOVI la gene could be important in the 
regulation of T cell development and immune function and be useful in organ transplantation. 
In addition, blocking the function of the NOVI la gene product could help in the treatment of 
10 IBD colitis. 

Panel 4.1D Summary Ae3797 Results from two experiments using the same probe 
and primer set are in very good agreement. In both experiments, highest expression of the 
NOVI la gene is detected in kidney (CT=29, 27.4). Moderate expression is also detected in 
liver cirrhosis (CT=29.4, 30.7). Moderate to low expression of the gene is detected in many of 
15 the tissues in this panel. Thus, expression of the NOVI la gene could be used to distinguish 
those tissues from other tissues. 

Panel CNS_Neurodegeneration_vl .0 Summary Ag3797 Highest expression of the 
NOV 11a gene is detected in the occipital cortex of a control patient (CT=3 1 .3). Moderate to 
low expression is detected throughought the tissue samples in this panel. Please see panel 1.3 
20 for a discussion of potential utility of this gene with regards to the CNS. (Korhonen et al., Eur 
J Neurosci. 12:3453-61, 2000; Powell et al.. Neuron 30:79-89, 2001; SteUa et al., Mol Biol 
Cell 12:1341-52, 2001; Kem et al.. Cytokine 14:170-6, 2001; Hayashi et al., Gene Ther 
8:1167-73, 2001; Tamura et al., Scand J Immunol. 47:296-301, 1998; Takayama et al., Lab 
Invest. 81:297-305, 2001.) 

25 NOV12: 26S protease regulatory subunit-like 

Expression of the NOV 12 gene (GMAC023940_A) was assessed using the primer- 
probe set Agl505 described in Table 74. Results from RTQ-PCR runs are shown in Tables 75, 
76, 77, and 78. 

30 Table 74 . Probe Name Agl505 


Primers 

Sequences 

TM 

Length 

Start 

Position 

SEQ ID 
NO: 

Forward 

5 » - GAAGAAGCCCATCTTTCAGATT - 3 ' 

58.8 

22 

1140 

194 


TET-5 1 - 

TGATGTAACCCTGCACGACTTGATCA- 3 ' - 
TAMRA 

68.7 

26 


195 


5 1 - AG CAC CAGAGAGGT CAT CT TTA - 3 » 

58.1 

22 

■ 

196 
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Relative 

Expression(%) 


Tissue Name 


ndothelial cells 



oid 


;land 

26.6 

land 

0.0 




Spinal cord 


CNS ca. (glio/astro) U87-MG 


CNS ca. (glio/astro) U-l 18-MG 


CNS ca. (astro) SW1783 


CNS ca.* (neuro; met ) SK-N-AS 


CNS ca. (astro) SF-539 


CNS ca. (astro) SNB-75 


CNS ca. (glio) SNB-19 


CNS ca. (glio) U251 


CNS ca. (glio) SF-295 


eart 


Skeletal Muscle (new lot*) 

Bone marrow 


Spleen 


hnode 


Colorectal 


Stomach 


Small intestine 


Colon ca. SW480 


Colon ca.* (SW480 met)SW620 


Colon ca. HT29 


Colon ca. HCT-116 


Colon ca. CaCo-2 


83219 CC Well to Mod Diff 
0D0386 


Tissue Name 


enal ca. 786-0 


enal ca. A498 


enal ca. RXF 393 


enal ca. ACHN 


Renal ca. UO-31 


enal ca. TK-10 


Liver 


— I 






,ung ca. (small cell) LX-1 


Lung ca. (small cell) NCI-H69 


Lung ca. (s.cell var.) SHP-77 


Lung ca. (large cell)NCI-H460 


Lung ca. (non-sm. cell) A549 


Lung ca. (non-s.cell) NCI-H23 


Lung ca (non-s.cell) HOP-62 


Lung ca. (non-s.cl) NCI-H522 


SW 900 


NCI-H596 


land 


reast ca.* (pi. effusion) MCF-7 


reast ca * (pl.ef) MDA-MB-231 


reast ca.* (pi. effusion) T47D 


reast ca. BT-549 


reast ca. MDA-N 


Ovarian ca. OVCAR-3 


Ovarian ca. OVCAR-4 


Ovarian ca. OVCAR-5 


Ovarian ca. OVCAR-8 


Ovarian ca. IGROV-1 


Ovarian ca.* (ascites) SK-OV-3 
terns 


lacenta 


ostate 


elanoma Hs688(A).T 
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Colon ca. HCC-2998 


Gastric ca.* (liver met) NCI-N87 


ladder 


rachea 




elanoma UACC-62 


elanoma M14 


elanoma LOX IMVI 

elanoma* (met) SK-MEL-5 



Relative 

Expression(%) 

13dx4tm5367t 


Tissue Name 


^iver adenocarcinoma 

0.0 

J ancreas 

0.0 

5 ancreatic ca. CAP AN 2 

0.0 


drenal gland 


Cerebral Cortex 


Spinal cord 


CNS ca. 


CNS ca. (glio/astro) U-118-MG 


CNS ca. (astro) SW1783 


CNS ca.* (neuro; met ) SK-N-AS 


CNS ca. (astro) SF-539 


CNS ca. (astro) SNB-75 


CNS ca. 


CNS ca. (glio) U251 


CNS ca. (glio) SF-295 


Heart (fetal) 

eart 


? etal Skeletal 


Skeletal muscle 


one marrow 

us 


Spleen 


hnode 


135 




enal ca. 786-0 


enal ca. A498 












I,3dx4tm5367 
t aelSOS b2 


10.1 


0.0 



Ovarian ca. OVCAR-3 


Ovarian ca. O VC AIM 


Ovarian ca. OVCAR-5 
Ovarian ca. OVCAR-8 
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Colorectal 


Stomach 


Small intestine 


Colon ca. SW480 


Colon ca * (SW480 met)SW620 


Colon ca. HT29 


Colon ca. HCT-116 


Colon ca. CaCo-2 


83219 CCWell to Mod Diff 
0D03866) 


Colon ca. HCC-2998 


Gastric ca .* (liver met) NCI-N87 


ladder 


Trachea 


Ovarian ca. IGROV-1 


Ovarian ca.* (ascites) SK-OV-3 


II 



I2S8 



elanoma Hs688(A).T 


elanoma* (met) Hs688(B).T 


elanoma UACC-62 


elanoma M14 


elanoma LOX EVTVI 


Melanoma* (met) SK-MEL-5 


[Adipose 





Relative 

Expression(%) 




ormal Colon GENPAK 061003 


97759 Colon cancer (OD06064 


97760 Colon cancer NAT 
(OD06064) 


97778 Colon cancer (OD06159 


97779 Colon cancer NAT 
OD06159) 


98861 Colon cancer (OD06297-04' 


98862 Colon cancer NAT 
OD06297-015) 


83237 CC Gr.2 ascend colon 
0D03921) 


83238 CC NAT (0DO3921 


97766 Colon cancer metastasis 
(OD06104) 


97767 Lung NAT (OD06104 


87472 Colon mets to lung 
OD04451-01) 


87473 Lung NAT (OD04451-02 


ormal Prostate Clontech A+ 
6546-1 (8090438) 


84140 Prostate Cancer (OD04410 


84141 Prostate NAT (OD04410 


ormal Ov 


98863 Ovarian cancer (OD06283- 
03 



183793 Kidney NAT (OD04348' 


98938 Kidney malignant cancer 
(OD06204B) 


98939 Kidney normal adjacent 
tissue (QD06204E) 


85973 Kidney Cancer (OD04450- 
01 


85974 Kidney NAT (QD04450-03; 


Kidney Cancer Clontech 8120613 


idney NAT Clontech 8120614 


idney Cancer Clontech 9010320 


idney NAT Clontech 9010321 


Kidney Cancer Clontech 8120607 


Idney NAT Clontech 8120608 


ormal Uterus GENPAK 061018 


terns Cancer GENPAK 06401 1 


Normal Thyroid Clontech A+ 
6570-1 (708081 


oid Cancer GENPAK 064010 


lyroid Cancer INVITROGEN 
02152 


yroid NAT INVITROGEN 
02153 


ormal Breast GENPAK 061019 
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98865 Ovarian cancer 
NAT/faUopian tube (OD06283-07) 

0.0 

84877 Breast Cancer (OD04566) 

0.0 

Ovarian Cancer GENPAK 064008 

0.0 

Breast Cancer Res. Gen. 1024 

4.9 

97773 Ovarian cancer (OD06145) 

3.5 

85975 Breast Cancer (OD04590- 
01) 

0.0 

97775 Ovarian cancer NAT 
(OD06145) 

0.0 

85976 Breast Cancer Mets 
(OD04590-03) 

0.0 

98853 Ovarian cancer (OD06455- 
03) 

0.0 

87070 Breast Cancer Metastasis 
(OD04655-05) 

0.0 

98854 Ovarian NAT (OD06455- 
07) Fallopian tube 

0.0 

GENPAK Breast Cancer 064006 

0.0 

Normal Lung GENPAK 061010 

0.0 

Breast Cancer Clontech 9100266 

0.0 

92337 Invasive poor diff. lung 
adeno (ODO4945-01 

0.0 

Breast NAT Clontech 9100265 

0.0 

92338 Lung NAT (ODO4945-03) 


Breast Cancer INVTTROGEN 
A209073 

5.9 

84136 Lung Malignant Cancer 
(OD03126) 

0.0 

Breast NAT INVITROGEN 
A2090734 

48.3 

84137 Lung NAT (OD03126) 


97763 Breast cancer (OD06083) 

14.2 

90372 Lung Cancer (OD05014A) 

2.7 

97764 Breast cancer node 
metastasis (OD06083) 

0.0 

90373 Lung NAT (OD05014B) 

0.0 

Normal Liver GENPAK 061009 

47.4 

97761 Lung cancer (OD06081) 

0.0 

Liver Cancer Research Genetics 
RNA 1026 

0.0 

97762 Lung cancer NAT 
(OD06081) 

0.0 

Liver Cancer Research Genetics 
RNA 1025 

0.0 

85950 Lung Cancer (OD04237-01) 

0.0 

Paired Liver Cancer Tissue 
Research Genetics RNA 6004-T 

0.0 

85970 Lung NAT (OD04237-02) 

0.0 

Paired Liver Tissue Research 
Genetics RNA 6004-N 

5.5 

83255 Ocular Mel Met to Liver 


Paired Liver Cancer Tissue 


(ODO4310) 

0.0 

Research Genetics RNA 6005-T 


■■RUSH 

4.5 

Paired Liver Tissue Research 
Genetics RNA 6005-N 

0.0 

84139 Melanoma Mets to Lung 
(OD04321) 

0.0 

i 

liver Cancer GENPAK 064003 

1.5 

84138 Lung NAT (OD04321) 

0.0 

Normal Bladder GENPAK 061001 

0.0 

Normal Kidney GENPAK 061008 

2.7 

Bladder Cancer Research Genetics 
RNA 1023 

0.0 

83786 Kidney Ca, Nuclear grade 2 


Bladder Cancer INVITROGEN 


(OD04338) 

27.4 

A302173 

0.0 

83787 Kidney NAT (OD04338) 

0.0 

Normal Stomach GENPAK 
061017 

67.3 


0.0 

Gastric Cancer Clontech 9060397 

0.0 

83789 Kidney NAT (OD04339) 

3.5 

NAT Stomach Clontech 9060396 

4.1 

83790 Kidney Ca, Clear cell type 
(OD04340) 

0.0 

Gastric Cancer Clontech 9060395 

0.0 

83791 Kidney NAT (OD04340) 

14.8 

NAT Stomach Clontech 9060394 

7.7 


83792 Kidney Ca, Nuclear grade 3 
(OD04348) 0.0 


Gastric Cancer GENPAK 064005 
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Tissue Name 


94905_Daoy_Medxilloblastoina/Ce 
ebelium sscDNA 


94906_TE67 l_Medulloblastom/Ce 
ebelium sscDNA 


94907JD283 

Med_Medulloblastoma/Cerebellum 

sscDNA 


Relative 

Expression(%) 


3dtm4935t_agl 

505 



PCT/USO 1/31248 


Relative 


3dtm4935t_ag 

1505 



94909 XF-498 CNS sscDNA 


94910_SNB- 

78 CNS/glioma sscDNA 

9491 1_SF- 

268 CNS/glioblastoma sscDNA 
94912 T98G Glioblastoma sscD 




94914 Cerebellum sscDNA 


96777 Cerebellum sscDNA 


94916_NCI- 

H292_Muco epidermoid lung 
carcinoma sscDNA 


94917_DMS-114_Small cell lung 
cancer sscDNA 


949 1 8_DMS~79_Small cell lung 
cancer/neuroendocrine sscDNA 


94920_NCI-H526_Small cell lung 
cancer/neuroendocrine sscDNA 


94921_NCI-N417jSmall cell lung 
cancer/neuro endocrine sscDNA 


94923_NCI-H82_Small cell lung 
cancer/neuroendocrine sscDNA 


94924_NCI-H 1 57_Squamous ceU 
lung cancer (metastasis) sscDNA 


94925 NCI-H1 155_Large cell 
lung 

cancer/neuroendocrine sscDNA 





94954_Ca SkiCervical 
epidermoid carcinoma 
(metastasis) sscDNA 


94957_Ramos/6h stim_ Stimulated 
ith PMA/ionomycin 6b sscDNA 


4958__Ramos/14h stim__ 
Stimulated with PMA/ionomycin 

14h_sscDNA 

94962 MEG-0 l_Chronic 
yelogenous leukemia 
megokaryoblast) sscDNA 


949 63_Raji_Burkitt , s 

lymphomasscDNA 

949 64 JD audi_Burkitt , s 

lymphoma sscDNA 

94965JLJ266JB-cell 

plasmacytoma/myelomasscDNA 


94968_CA46JBurkitt's 
lymphoma sscDNA 


94970_RL_non-Hodgkm’s B-cell 

homasscDNA 

94972 JM l_pre-B-cell 

homa/leukemia sscDNA 


94973 Jurkat_T cell 
eukemia sscDNA 


94974_TF- 

1 Erythroleukemia sscDNA 


94975JEIUT 78JT-cell 
lymphoma sscDNA 


94977_U937__Histiocytic 
lymphoma sscDNA 


94981_769-P_Clear cell renal 
carcinoma sscDNA 


94983_Caki-2_Clear cell renal 
carcinoma sscDNA 


94984_SW 839_Clear cell renal 
carcinoma sscDNA 


94986 JMOl^Wilms' 
or sscDNA 


eatic 





0.0 

94988_CAPAN- l_Pancreatic 
adenocarcinoma (liver 
metastasis) sscDNA 

0.0 

0.0 

94989_SU86.86_Pancreatic 
carcinoma (liver 
metastasis) sscDNA 

0.7 
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94928_NCI-UMC-1 1 JLung 
carcinoid sscDNA 


94929_LX-l_Small cell lung 
cancer sscDNA 


94930_Colo-205_Colon 
cancer sscDNA 


9493 1_KM 1 2_Colon 
cancer sscDNA 


94932_KM20L2_Colon 

cancer sscDNA 

94933_NCI-H7 1 6_Colon 
cancer sscDNA 


94935_SW-48_CoIon 
adenocarcinoma sscDNA 
9493 6 J3W 111 6_Colon 
adenocarcinoma sscDNA 


94937_LS 174T_Colon 
adenocarcinoma sscDNA 
94938__SW-948_Colon 
adenocarcinoma sscDNA 


94939_SW-480_Colon 
adenocarcinoma sscDNA 


94940_NCI-SNU-5_Gastric 
carcinoma sscDNA 


94941_KATO m_Gastric 
carcinoma sscDNA , 


6 Gastric 




94990_BxPC-3_Pancreatic 
adenocarcinoma sscDNA 


9499 1 _HP AC_P ancreatic 

adenocarcinoma sscDNA 

94992_MIA PaCa-2_Pancreatic 
carcinoma sscDNA 


949 93_CFPAC- l_Pancreatic 
ductal adenocarcinoma sscDNA 


94994_PANC-l_Pancreatic 
epithelioid ductal 
carcinoma sscDNA 


94996_T24_Bladder carcinma 
transitional cell) sscDNA 


94997_5 637_Bladder 
carcinoma sscDNA 


94998_HT-1 197__Bladder 
carcinoma sscDNA 


94999_UM-UC-3_Bladder 
carcinma (transitional 
ell) sscDNA 


95000_A204_Rhabdomyosarcoma 

sscDNA 


95001JHT- 

1080 Fibrosarcoma sscDNA 


95 002_MG-63_Osteosarcoma 
one) sscDNA 


95003 JSK-LMS- 
l_Leiomyosarcoma 

(vulva)sscDNA 

95004_SJRH30_Rhabdomyosarco 





94944_NCI-SNU- l_Gastric 
carcinoma_sscDNA 

0.0 

95005_A43 l_Epidermoid 
carcinoma sscDNA 

0.0 

94946_RF- l_Gastric 
adenocarcinoma sscDNA 

0.0 

95007_WM266- 
4 Melanoma sscDNA 

0.0 

94947_RF-48_Gastric 
adenocarcinoma sscDNA 

0.0 

95010 DU 145_Prostate 
carcinoma (brain 
metastasis) sscDNA 

0.0 

96778_MKN-45_Gastric 

carcinomasscDNA 

0.0 

95012_MDA-MB-468_Breast 
adenocarcinoma sscDNA 

0.0 

94949_NCI-N87_Gastric 

carcinomasscDNA 

1.0 

95013_SCC-4_Squamous cell 
carcinoma of tongue sscDNA 

0.0 

9495 l_OVCAR-5_Ovarian 
carcinoma sscDNA 

0.0 

95014_SCC-9_Squamous cell 
carcinoma of tongue sscDNA 

0.0 

9495 2_RL9 5 -2_Uterine 
carcinoma sscDNA 

0.0 

9501 5_SCC- 1 5_Squamous cell 
carcinoma of tongue sscDNA 

0.1 

94 95 3_HelaS3_Cervical 
adenocarcinoma sscDNA 


95017_CAL 27_Squamous cell 
carcinoma of tongue sscDNA 

10.7 


Panel 1.2 Summary Ael505 The expression of this gene in panel 1 .2 appears to be 
highest in a sample derived from a gastric cancer cell line (NCI-N87) (CT = 30.4). 
Interestingly, this gene is more highly expressed in adult kidney tissue (CT =30.6) than in fetal 
5 kidney. Expression of the NOV 12 gene is also detected in the hippocampus (CT = 33.3) and in 
two CNS cancer cell lines (CTs = 33.2, 34.5). Thus, the expression of the NOV12 gene could 
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be used to distinguish gastric cancer from other tissues or to distinguish adult kidney tissue 
from fetal kidney tissue. Moreover, therapeutic modulation of the expression or activity of the 
NOVI 2 gene product, through the use of small molecule drugs or antibodies, might be of 
benefit in the treatment of gastric cancer. 

5 Among tissues involved in metabolic processes, the NOV12 gene is expressed at 

significant levels in both adult and fetal liver (adult CT = 32.5, fetal CT = 32.8) and may play 
a role as a small molecule target in the treatment of any or all diseases of the liver. 

For tissues involved in the central nervous system, the NOVI 2 gene is homologous to 
human S4 protein, a proteasome complex complex subunit, which interacts with hepatitis B 
1 0 virus (HBV) X-protein (HBX). A peptide derived from the S4 protein may be used to 

interfere with HBV infection, and is thus useful in therapy of hepatitis B. Such peptides are 
also useful as antigens to generate polyclonal or monoclonal antibodies for diagnostic 
applications. DNA probes and primers derived from the NOV12 gene may also be used to 
detect HBV infection. The proteasome mediates the degradation of ubiquitinated intracellular 
1 5 proteins. Numerous neurodegenerative diseases have been associated with improper 

ubiquitination and targeting of proteins to the proteasome. For example, alpha synuclein, 
which mediates Parkinson’s disease, associates with a subunit of the regulatory complex of the 
proteasome, suggesting that the mutated alpha synuclein changes proteasomal activity and 
results in the disease. Parkin has ubiquitin ligase activity disrupted by mutations that induce 
20 early onset Parkinson’s disease. Alzheimer’s disease is also associated with improper 

ubiquitination and subsequent degradation of proteins by the proteasome. Phosphorylation of 
the S4 protein in response to gamma interferon decreases the level of the protein and thus 
regulates its function. Thus, agents that affect the phosphorylation and level of the NOVI 2 
gene product may be useful in influencing proteasome activity and consequently abberant 
25 neurodegenerative protein degradation involved in Parkinson’s disease, Alzheimer’s disease, 
and other neurodegenerative disorders. Such agents would be useful in treatment of these 
diseases. 

Panel 1.3D Summary Ael505 Low levels of NOVI 2 gene expression are detected in 
a CNS cancer cell line (CT=34). 

30 Panel 2.2 Summary Ael505 Expression of the NOV12 gene in this panel is detected 

only in normal tissues. In all three tissue types where the gene is detected, the NOV12 gene is 
overexpressed in normal tissue when compared to corresponding cancerous tissue. The 
NOV12 gene is expressed in normal breast (CT = 33.4), normal liver (CT = 34.5) and stomach 
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(CT = 34), and undetected in the corresponding cancerous tissues. Thus, the expression of this 

gene could be used to distinguish normal breast, stomach and liver tissues from other tissues. 

Panel 3D Summary Agl505 H igh expression of the NOV12 gene is detected in a 
small cell lung cancer line (CT = 28.6). Moderate levels of expression are detected in 
5 carcinoma of the tongue (CT = 31.9) and low levels of gene expression are detected in 

bladder, gastric, pancreatic cancers and leiomyosarcoma. Thus, the expression of the NOV12 
gene could be used to distinguish these tissues from other samples. In addition, therapeutic 
modulation of the expression or activity of the NOV 12 gene or its protein product, through the 
use of small molecule drugs or antibodies, might be of benefit in the treatment of small cell 
10 lung cancer. (Layfield et al., Neuropathol Appl Neurobiol. 27:171-9, 2001; Ghee et al., J 
Neurochem.75: 2221-4, 2000; Rivett et al., Biochimie 83:363-6, 2001.) 


15 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
5 with respect to the scope of the appended claims, which follow. In particular, it is 

contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 
10 embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 
and/or 64; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 
62 and/or 64, wherein one or more amino acid residues in said variant 
differs from the amino acid sequence of said mature form, provided that 
said variant differs in no more than 15% of the amino acid residues 
from the amino acid sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64; and 

(d) a variant of an amino acid sequence selected from the group consisting 
of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64 
wherein one or more amino acid residues in said variant differs from the 
amino acid sequence of said mature form, provided that said variant 
differs in no more than 15% of amino acid residues from said amino 
acid sequence. 

2 The polypeptide of claim 1, wherein said polypeptide comprises the amino acid 

sequence of a naturaUy-occurring allelic variant of an amin o acid sequence selected 
from the group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64. 
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3. The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single 
nucleotide from a nucleic acid sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 
47, 49, 51, 53, 55, 57, 59, 61 and/or 63. 

4. The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises 
a conservative amino acid substitution. 

5. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 
and/or 64; 

(b) a variant of a mature form of an amino acid sequence selected from the 
group consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 
62 and/or 64, wherein one or more amin o acid residues in said variant 
differs from the amino acid sequence of said mature form, provided that 
said variant differs in no more than 15% of the amino acid residues 
from the amino acid sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64; 

(d) a variant of an amino acid sequence selected from the group consisting 
of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64, 
wherein one or more amino acid residues in said variant differs from the 
amino acid sequence of said mature form, provided that said variant 
differs in no more than 15% of amino acid residues from said amino 
acid sequence; 


307 



WO 02/29058 


PCT/US01/31248 


(e) a nucleic acid fragment encoding at least a portion of a polypeptide 
comprising an amino acid sequence chosen from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64, or a 
variant of said polypeptide, wherein one or more amino acid residues in 
said variant differs from the amino acid sequence of said mature form, 
provided that said variant differs in no more than 15% of amino acid 
residues from said amino acid sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) 

or (e). 

6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally-occurring allelic nucleic acid variant. 

7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 

8 . The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of 
SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33,35, 37, 39, 41, 
43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and/or 63. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a nucleotide sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 
39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and/or 63; 

(b) a nucleotide sequence differing by one or more nucleotides from a 
nucleotide sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 
39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and/or 63, provided that no 

more than 20% of the nucleotides differ from said nucleotide sequence; 
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1 0. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting 
of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61 and/or 63, or a complement of said nucleotide 
sequence. 

11. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of 

(a) a first nucleotide sequence comprising a coding sequence differing by 
one or more nucleotide sequences from a coding sequence encoding 
said amino acid sequence, provided that no more than 20% of the 
nucleotides in the coding sequence in said first nucleotide sequence 
differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first 
polynucleotide; and 

(c) a nucleic acid fragment of (a) or (b). 

12. A vector comprising the nucleic acid molecule of claim 1 1 . 

13. The vector of claim 12, further comprising a promoter operably-linked to said nucleic 
acid molecule. 

14. A cell comprising the vector of claim 12. 

15. An antibody that immunospecifically-binds to the polypeptide of claim 1. 

16. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

1 7. The antibody of claim 15, wherein the antibody is a humanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 
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(a) providing the sample; 

(b) contacting the sample with an antibody that binds immvmospecifically 
to the polypeptide; and 

(c) determining the presence or amount of antibody bound to said 
polypeptide, 

thereby determining the presence or amount of polypeptide in said sample. 

19. A method for determining the presence or amount of the nucleic acid molecule of 
claim 5 in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid 

molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic 
acid molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said 
sample. 

20. A method of identifying an agent that binds to a polypeptide of claim 1 , the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

21 . A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent; and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent 
modulates expression or activity of said polypeptide. 

22. A method for modulating the activity of the polypeptide of claim 1, the method 

comprising contacting a cell sample expressing the polypeptide of said claim with a 
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compound that binds to said polypeptide in an amount sufficient to modulate the 
activity of the polypeptide. 

23. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the polypeptide of claim 1 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

24. The method of claim 23, wherein said subject is a human. 

25. A method of treating or preventing a NOVX-associated disorder, said method 
comprising a dmini stering to a subject in which such treatment or prevention is desired 
the nucleic acid of claim 5 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

26. The method of claim 25, wherein said subj ect is a human. 

27. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the antibody of claim 15 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

28. The method of claim 27, wherein the subject is a human. 

29. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

30. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

31. A pharmaceutical composition comprising the antibody of claim 1 5 and a 
pharmaceutically-acceptable carrier. 

32. A kit comprising in one or more containers, the pharmaceutical composition of claim 
29. 
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33. A kit comprising in one or more containers, the pharmaceutical composition of claim 

30. 

34. A kit comprising in one or more containers, the pharmaceutical composition of claim 

31. 

35. The use of a therapeutic in the manufacture of a medicament for treating a syndrome 
associated with a human disease, the disease selected from a NOVX-associated 
disorder, wherein said therapeutic is selected from the group consisting of a NOVX 
polypeptide, a NOVX nucleic acid, and a NOVX antibody. 

36. A method for screening for a modulator of activity or of latency or predisposition to a 
NOVX-associated disorder, said method comprising: 

(a) administering a test compound to a test animal at increased risk for a 
NOVX-associated disorder, wherein said test animal recombinantly 
expresses the polypeptide of claim 1 ; 

(b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); 

(c) comparing the activity of said protein in said test animal with the 
activity of said polypeptide in a control animal not administered said 
polypeptide, wherein a change in the activity of said polypeptide in said 
test animal relative to said control animal indicates the test compound is 
a modulator of latency of or predisposition to a NOVX-associated 
disorder. 

37. The method of claim 36, wherein said test animal is a recombinant test animal that 
expresses a test protein transgene or expresses said transgene under the control of a 
promoter at an increased level relative to a wild-type test anim al, and wherein said 
promoter is not the native gene promoter of said transgene. 
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38. A method for dete rmining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first m amm alian subject, the method 
comprising: 

(a) 1 measuring the level of expression of the polypeptide in a sample from 

the first mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to 
the amount of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease, 

wherein an alteration in the expression level of the polypeptide in the first subject as 
compared to the control sample indicates the presence of or predisposition to said 
disease. 

39. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to 
the amount of the nucleic acid present in a control sample from a second 
mammalian subject known not to have or not be predisposed to, the 
disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to 
the control sample indicates the presence of or predisposition to the disease. 

40. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate 
the pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of 
at least one of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62 and/or 64, or a biologically active 
fragment thereof. 
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41 . A method of treating a pathological state in a mammal, the method comprising 

administering to the mammal the antibody of claim 15 in an amount sufficient to 
alleviate the pathological state. 
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Although claims 36-39 are directed to a diagnostic method practised on 
the human/animal body, the search has been carried out and based on the 
alleged effects of the compound/composition. 

Although claims 23-28 and 40-41 are directed to a method of treatment of 
the human/animal body, the search has been carried out and based on the 
alleged effects of the compound/composition. 

Continuation of Box 1.2 

Claims Nos.: 22 


Present claim 22 relates to a compound defined by reference to a 
desirable characteristic, namely "binding to the polypeptide In an amount 
sufficient to modulate the activity of the polypeptide". 

The claim any compound having this characteristic, whereas the 
application provides no support within the meaning of Article 6 PCT 
and/or disclosure within the meaning of Article 5 PCT for such a 
compound. In the present case, the claim so lacks support, and the 
application so lacks disclosure, that a meaningful search Is impossible. 
Independent of the above reasoning, the claim also lacks clarity (Article 
6 PCT). An attempt is made to define the compound by reference to a 
result to be achieved. Again, this lack of clarity in the present case is 
such as to render a meaningful search Impossible. 

The applicant’s attention is drawn to the fact that claims, or parts of 
claims, relating to inventions In respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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